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f~.—H<i»t 



•^t V>w;n^i^Y-Y 

nv lol**^! r>Jb 4L*xrt( MS* -f 
vr JL*vh>i^Y-r 

vv j*uij x^jui jryi -£ 
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^oUAUlJL»JJL;o-x-aJl^,laU'rfJ.^^A^J ^^AA^^Ulhu.i.iL»w.^»JL*cl<JJ» 

^ ^,-t>ull li»* ♦ Lkftt «i..,«< oUiJL. Ju lo»l crtJUUI ^/Ullj JjVI ^^aJMI jMI U* J-^t, 

, N ^AV (.U 2*14; js^ Iw-ty JU* i**lH 

o5U:-lHj liUOJI Ij-U- >mJ Lm14.I ^^ V-oJLsJI Za»^I * U*l ^.j»m a^*** of ipJ s^J 
lafcjj l^l^l l^ijH\ 2iXS\ ,»i-JI btj l4^U v**! V^U VUiJIj Vl*s*'^b J^AUsTf I 

IJio «^j^ S^ iI^LJI X<Ml|.i ^ j-.tj^\ lit* » Utfi'tf */><''^ *>* VLH^'' Zt^Ull »JU |*ls£t 
i^^tJfJjj 2«JLJI t£<>MtJI ,»i^4 ^ 1^1 oUjJIj ^^JUJI iJU^I IaU» Aj4tyi J^\ l)\j 'JUkII 
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j\ ^j 2^ 4i»H 'Oiji- ^\ jll. a*.L|.i< gui oUjjJij ^^i ,t^\ »iU c**^ jlu 

C^ dJ^^l liuLew i^-^i^l ii^ • Ui*f 4^ ,J;^Ji Lj g,U.|j J;.|jj| ^ iiji^gij , UUI UcHi 
CK-vU- •i'Vl Jl Ojj-*U .co^ oUJ> £^ ,»<J-JA jT ->^ Uj ^,-JUJI .^^^l ^ ij^ 

j/iii \ ^A•\ cw V* Jj^' >- "iL^i J' U<uJ i^jl ^1 ijjLJi Jl**^i oU;jj 

V* >^' >-j . N ^A» J N AAt yK'UI M-JI Jl**Vl oLwJL. ^j . l^LLI ^,«^tj 3L.^JLJI 

. N ^AV J N ^A'\ yK»u Ju*f ol-^j^ ,^^0 s ^AA cW 
•c»4J»i^^ .Ujjij oiiJi 'iUjJi 4,^ ju !>Ui^ <ijii}i jULjdi .p^i .jjL^- .%\ ^ Uj 

C/ f*J^ii f* !>-*Jj .*UI Dil< .«j>dll lia«LL ^^1 *(.^l< cio«ll J[ .cfL-Vl yJ .iJJi^J 

'**>^% '*Mj»^^ JJU-j Is^Hi "Ulai* ( VA^ ) iiy-UL, U-Jj UU*>U oU^JL- ^1*5^1 f^. 

: UjJVj Ua»U*j i«-l4.l oyi- JU ^^ Li- ifti^ 



Ai 


Y. 


nt 


vU^i 


•V 


NV 


10 


itos" 


n 


Yr 


Nf 


aL^-Vi 


^^^ 


^^'^ 


- 


(M 


\^ 


N. 


^ 


•i'lii.jAi^i 



AJjUl. ^Ul j^JI J^jJI 0^ ^ ^_^^j , j^Vl A^l oLkft ,>*>.^lji^ ji^JI iLs-VI 
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..l>|.l > -OJI f*lxj jiJiJIj ,^1 ^^ ^ 
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kdii'if ^u& 
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j^wsn 



J^j«)f 2««Lt <Z«o«JI 2«lll |M^ .j15h JL^m 

UL'U« cr« f^-ljJI SJUil ^ atrs^ ^1 U>^l /'UjSU L^Jl^t ><:(«^ ^ Ui>« yU$JI SaU 
.f»Ji*.j ^UaI l4< »>1 ^^1 It*>»l (.l*J^ >'5'U ^f!j^ J ^k ^ 

2tJLL' IriljA :.l«i.l Cil«^lo> l*iy>^l oL^^f Y < ^ « \ 
J>«^l i««le •Z«iyJI ^UUI |M«S .jl5s <JU^ 

i,o-Ji oUifjsU »jjif .irt/Ji M^i ^^ .oils' Jjt >*j .>! 1a*l? 0- a*JiJU< vU5Ui a)f 

^ iZ^jAi I^M ^b* l-<^><^ .L^Uh It^tjUIIj l^ c>.*tj ^1 «^UJUI ^ filji-l ol^lo) 

.SyU ,^.M» UiJlfj lo^l Ol^jSl\ .viJUl 

. v^i «:tu.jijji jiiT ^ oi^ijij pi«i.i .^ r . N . ^ 

,.1<AI y^ iLlSUI jli% cjgiydJ ^^-Ulj !V«*A \<*Ij IjtJj 1^ ol^loU WJf oUirjsU . J^Vl 
(.I4J.I JU c-jT^ oU)> ^ o*jj ^^1 oljUYIj j::*iUj .oVUlU ^•WJ .^^Ij »ol»fiLi;ij 
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al>«^f SmI^ .Z«(^I ZAUI |n«I i'jUs tjL.o< 

.11X1 .4^1^/ .i^V/ juu// .jAljJljL(dl .',^tfiU '21^^^ 
aWil £^ .^JUJI u«)l ^^ Vj-if o^ jjj jjJlsJI d.^1 arsUIl JU. l.U lioL- olt*^ ^^1 

al>«^l aA«lr .Iti/Jf ZAUI |m^ .jUs «X.j< 
(rr) djurjiUj IriL* m ^J ( ^^vr) ^uji iUj ju< issn luM^yn ' jCui ^gkui 

."4/->» jl; i,ljiJ< U^- Jt-e fJ .flsi-l c.l»cl<^ 20*^1" 

Jjji^l LmI^ •^kto*'! 2j^I (^ *J^ f-^ji 

. ULlMi^ ^ ZiU* d>:^ ot CuA «:&-«■ "i^ Jl*»' tyt i^ **^ U*i<fj< 3«ej&)l *iA^ tWI (PW 
.l^j {^ i^yJIj .fifjs? «J«Sj A«<SjsJlj '^JLTJ (»*'j!ll> • W^y^j 

JM1 .^4>uJ/MV*a.//.^>y/^^>/i^•^>^• 
v-JUJI ii5.^il >u 0* ^,.^ ^yi. xJi jy a^iv ^^ ^H\ jL^r Jii. ^ ij Juit 
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.Zm/^UUI 



V^l p!4«7l 2«iy J^l ^ A .> A 

.^1 c^^l ^ ^>UVI f Ljf, ogr ^ LfAt^;! y^-UI l^\ djti ^ UlUt Zlj^l *JU ^>Ltf 

.Mju-VI ^ liJUJbj UhJI JisLaV *i.*Hil u>j.*sij .oWi^UUl JO* i>-. Jj*rf( ^l^\ 
UUI .*»! WUI voJJIj t^l< uW Ui* Ioo"j Sj^yi iftiij olSUg ^^ ^ .oW««Wj|j 
a* oUS^\f Lfxujf >l>i (^ JLxVI ^tj ^ Zx^l .^'Lm. ^y^ *t»*^\ o|i LU ^1 

.UjjJi t>,- Jl**iH ^ ^1 vi-sfrV'j ^^os^i utJb»!j g^^i iW^i wi* V ch^ 0**^-^.1 

A^U. js: l^ % .2«o«ll Jl JLtf^t ^ otjlftl JX;< lUstl i(L.i)l {^a W JUll U» ^SJUi 
:UJDI ^-SU txy^ *^,ir^\ vJUJIj *i^MJ JL-.J'^I oU^lii-..^ J-.UU- (MSvA-. 

•spA*')fl c^lMfJ fOU ^^ J,li. ^j* *u 1»-UV| :[<UJI cuS^j *v<< vO*-v*J>-vy^l 
f*^ o>>sij . 4j-Adl ,.i5«ULJ ^^1 jLfc^l a<ju« JUII JjUo .aUi^ ^^>UI J<Lall ^a» ^ 
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iilaSUI v.jur> j^Mirt «J5Uj ^jj\ i^it UUslI WIJOJI ^^ Ito* ^U ^^ 'J^P J^U, >» 

XS* ci^jpU*- yi5.,^s^ U Ito-lj L-ia l^Jllsj Uoljj gjU> tu^ li\jj\ a* f-UTj .^|^Vl 

^f/Ji\ Aii^j ciJ>lJ i^fcUi za;i ^ i4^taj o^rti WiAituj a<>UJlj i^\ c-^iCsyi ^^m* 
lUj .i^hJI Jjl» U* .4jlos-M.j dui.1 4U,V ^p.>j ^ .usU\ jkJI i^/cj gilj £j^ ^^jj\ j*<Jlj 

. l^J^ 0^ AJM^Tj .^La^^Ij ^I jUr^l l^tJ^ ^\ jltst-yij J>JI ZJL^ ^ aii ^l5U:lj 

aU^I Z«4W .1*0*11 UUI ^ .»li» JimI 
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.I«o^lUUI 






^sJU ^AJtu ^^j .1*1*4 VW »^j4^ iiH U*JI jJ^l v^li J<-e x<U» cfij- «:6t^ oJ J-ijJJI Jj W 
UlCj UUj iUjll og»*. i»--> 1<JI cuJ.1 jos-^ ^1 ijSUJIj ^ji^l tfaJ.1 JJW i-ljJI c^jj 

UJ lAlLu UjjJI cJjU U;.tj .^fi\J\ fSjj, J^xJt JjWj J^l ^^ UitJI ZiJtrU L-fjjJI ^yuJj 

.ji>ij 4^1 o>js«j ^^1 oguii os«< Jl ijuvi J3U. £^- Jiijji 
j^jJl Slx-y "Jrl^jVl XJj* ^U" ryUr J^l^ \J .> .> 

.^\t. oL*l j^jJI SU-^ "ig^l Uj4" v^ l*?!^ 

J* jjj>jij JUi i^ ^jUi u^j JmAj ^y^^ i^UiX-i ^i^-vi j\^\ vis^yi a» v»>s-1j 

U» ^ *;>• cJliU .lji;ifl^ J ot;* *V»< .«b;v. VhjI? oloiu, ^U-^ iJUifL. .yl^Vl 

.Z«^L.*i(l V<o^l •^LJi*>SLI VUSs^l L^ljji^ V^' «^l 

ouu. CH cxiu .c^i^Vi ^Umj oM*)i A»u ^v «> a 
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.\5A^^VM I,JUII,;H>ttN<^*U«tJU>«aV.«UU 



J^^l lM*\te •2*oA}t zatl ^ idtaMj M-Alf f^ J42^ 

.•>lUt ^j j^ u^ ^l^t Jt . \^\ fi .^ijjU £^t oUUtj 

J .Lix-71 i>u ^j (VI) ju< ui^i ^v' vW r. .> .N 

<il>i^l UiW <2*o^l Sidll |MiJ .U^ J^ 
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.l^iJM 



(i4iJbN wi>u zjjUw.) x>^ij M>ii ^ (IM) v^ *> *> 

J>i^l Lulf Z«iyJI IAUI |Jj .11^ J..«*i 

j»- .J»j-DI 4;i«- £^*ifii Ji> ^y. .V- 1>- •<•»!> V* >^' *> •^*»^' dJ* "J*-* 'l^ -J^'j "^^J 
Ji JU Ij^t* jJb ,,»*ju«. 1«<J V>JI UUf y^ U*j .»JU ( lit) Uii jx-sj ^1 ol«i>II ^^ 

.y!>5s ijbu ifc^ a>^ ctl c|L-i u £f*j«j ^^1 ol^T/Jl ^^ ^*!H j*j . Jai UajJ^^ Jl>a>i 
^ U»^j U> ji ,Ui U> ( Ul) Ofi 2»w^ ifju liUif JUtU; ol^gUcJI »i* . J^A IjLu Mj^ jt 

.Jl^l^ljlt^l 
U4J Slif Ujl«»^ l|jfj .1^ !l J L^j .Zil>!^ Uj^ c^ (Ul) oi Jl Uj>)l *Ji* u'JLVi 
jrt- 1> ^L< jx-tf S>.Vl IjtjxJI iJtiij .l^M J*J W* pJ2si ot L4<W JLH« *ilJ ••^l 

.JLvAtloUit 

dl^^i U«le *ltijmi\ ZiUI ^ .IL^ J.ai^ 

^ £^ Ail Jk f.>B i^lkH ^ .^^1 jpci\ ^ Itfiki. j*ljkll jtfl 0*1 J*«JI ^ gjUsJl xs 

V>l^l *JU a><M^ CHLr^^l* LlCtJL*Jll Cq^jUIj f^cOiSd SUJI 0^ 'C^ U^ . UfX^^ U> 

.cbSai 
jl) >Vi j-ui i,\t -iMs— j*«* t>- >i^i iWi JL* UJUa* >!yJi 4^1 cu^ pj,. -r 
,.JLJU ^UUl Jj-*ll cuS;* .,j^ ^\iMCfA^Ji (J*-;) J*i»ij .>Ui)l 
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j^- JL* A^ U.j\isi\ J*lj^l Cf^ ^ LoiL* ^Ikll Jj^l ;^ £,1 j,^-t 
. MiJ^j .yywL. >'^l A«U^j .^U ;t/^ Uji»f A^liit 

Vi»=Ji U,^!- -i«</JI ^^ J— Jl ^ gjlisll lj»lW fjai of JjW I-ljjJI li* ai« . JU let JU 
-.Udl ^j^JL. 1^ ^;^-| ^1 a,UI (jUoJI oik>» J* J-*; ^^j . l^J ^^1 ^1 gfk-JI ^^Ut* 
« jiltll -^UjJI jl«^ ^- 1^27 ^j. Uj^IPj UL'UL ^U: l^ ^U UT . I4J <:^*j^U (:(«^l 

X».>^^" ^ Imagery »aU ^j?) ' I^lDI tjj^i ' Yf iN «N 
"Princeton Encyclopedia of Poetry and Poetics" C^^AU ^j^^uJ^ 

.i«>jLil !j>-^l iVr:ii ^ ij^U ^1^1 oUocJl j.^j -. yii*^ JL^^ ^ JrUtj 4jguuij 

aj^jM iJL«.^ ^ tji^f ^^.^.JL; 0' Jl Ij^f S^>sl< u«JiVi -^v^l tL>^!i •V!:iUi *Jt>^l 
.Hj.rtitl LiiljA ^ ^U >>I -C)li<y«sll *JU •>> ^- iijfA 0I4-' CfkM* 



. a^iLij ^ c*^Tj ^^i< cJ.ul ^^1 x^^HjisJi og»»jj Jufci Uji .^y^ i^\j i^\ 

AjU>iL. 0^ oLrA*JI »!L<tSJj 4jU> v^>4 uU jLa ^^U .pJUIj ol—^l U^Jf. X^Jb u** 
-^ l>LU ia.L«.',« oUiiUI JU ^^1 c^LO;! l^U ^ J^^jH Cft*- Ijl1*Jj UUi" jS^ SJL»-»iJJ 

IJ* JUJ^< of c>-iJI t'^i'^' "^ •^'>*1'' ^-^ ^*^' '^^^■^^'^ 

^^uUaJI" JJU ^ .i»JJI aitOjsi] o- *a<J 4-Ua-l Jt> o* ?>»*• Jo** Ji*iJ lA ^ •J'jll 



\. 
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JLnjiJiiM 



."jLii}i j^ ^ z^jLLi :^ijijVi ij\a' v^ur miu YO .> «> 

dl«« JUm.« (/j^ rtj^itj 

a-ljoU fciJjil A*>di "^^" £<il lii/JI Jr>l»il ji*taj ii;* ^^ ylsS;) i«f IJll a» ,j,*;jj 
jiy. U . "Zi^-I" J "i*»iil" J "J>UI" ^^ 5-*5L* jjU- JU j^l a<s*a* aJjll ^.^ .l^ijH\ 

U i^SfUu AJ^iji^ ^ «\««<lj Jl(ill {y.yi< gtU^ ^'1 UoSJj Xa^i^tl JLxVI i«iljA ^ t^j l4uljj< 

."^WVl yl*" ^ ^iH\ JULJI ^;i« ot< jij^ J jMj .itii*i\ Ju*^ iijiui oL Uil £^ J ^^-rf 
>'^ .^yOallj ^^1 jft, j\j^^ io^dl ,^1 JftUJI :t;jjit. JU xa-j i^U^I :ity5cJl jkuJ 

•oUnfijfJi-Ji.oUJij 

cfti J^vJ ' *^i^^ r*^ lib s^ ^J^iJi x^iyi Yn .> .\ 

^1 i^^^i olj>kJl ^*l oLi-H-JI ^ yrtyJI £.A«1I ii> cr- lo*j<f vJl>? *<WI Ju-yj 
oUI^I JU .j^l ^jst vJlSJI p^ iijbiilt oW-»i»^lj l5;<tUI «t*l4».Vl XLJL ibii ^j 

2«iJLJLUI S.^».aI}I lotUI ^ Ii»Us;VI oU»Ujl YV .> .> 

C^^At - ^^^v) 

,a)l> jgtl cvV Sitf ^> AjUlSUilj yJ^sf-JI 

a,^l l>» Oi-iJI »rVJ' :»li^l *A* ^^l ,r>AJ ol^*U».VI ^ XUU .i*^! JkU ^ CXi.> Jjj 
j;>Vl oLifUll Jl liU,l cOUt y^l ^^jUlj JuUllj oU-U-b cJLu ^1 JjLUIj aJL-WI 
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.^^A^-^^AA .M^u<4>uH%v> •u»tJu*toua* 



^1 du^ vltJI IUmII ox^ji AtmmSW oU^I .ilU l*sJ %JLiS oUJ CoHrfj . J^U'yi 

.IIimII L>jI ^ S^M^I 1^1 yUSU ^1 JtZ^ .^ 2VJII tJU ^ it^ JjXll J*^«j 
i^\ j-w. J3U c^ ( N A"\V-N ^rV) £^ i^LiJI Zil^l ^^ i**JUJI oULjWl olsjUl jl<k 

I«jUuj ,j>h««)l > jLr*l 2^^ *.«.li,t AsJjLuj ij.^J jt^ ^^ I<y«^1 oUlillf j1a57 ^^\ Soib'l 
.l^^^j jutASlI J4<2 ju< jtii <JU^ Jb'Ual) Ity^l Ulill 6« •^Ot* -»<< •il'JUli • 

^\ii^\ cy> fij\t oU-i^) Ji^-^ f^ ^ 3o«^l oJLiil v^ WW^ 2^ ot Jl ^Ml «=«^ •)'j 

L.ljjJI cijxj .W Sil^l .l>viJ1 X* oUUli ^ ^jst CiliV. U*. . W Z<>UI ^ 4<Uslt 

•4..»J^^) ^a»«*tj KbjUyt 1^ •ZlrjJiMtl ^>»wJI CK>'^I thAe v^ >>»t (^ *>>^l ySk Vj 

NX 
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.^^lUUI 



(T2«i^i v>A<.f ^ U2J Jul » r^ A .\ 

Ju.1 i)\ OiU .tytftj tp' ^:^i ^^ ^ j»ip lij^ .xL.^ Jul of c^ tUJi A««ju ^Ut j*j 
u;^l «!.iJut.l lyii^l ^J Jioi^l A>U ty US' J«Z^" fY i \ ( > 

U^j .22^1 yti^tf 'J*^ CK J^ '^^'-^ if* J^^ *^<^ ^' J^ •'^'^ V!^l «r*l^l 1*^ 

«ii>4^i Luif .i«o^i uui |MiJ .gii; ^Uitiotfi 

^ 1^ ^Ui .4^^ »bUj 4^^ (jjUi iJl^Vlj o^iasJI i^ XImDIj .^I ^U^ ^ |»^LU 

. u«>7 oi,r)f 2(^1 i^ji*wj Kfi^Aaijt 4^1; vt/i^l (j^ 4Ui ^j 

.jS^I v^j ^\ yoJ *lt»l UJ' 

j>^b a>^!i 4^^ *«*^ '"i^ Ji V>)i >i^ c^Ljii *>^ loiij *^Ji tot {^ tjj^ aJ 0^ 

W yiio l*«WI JiW otf fiJ^I v*^«J . l*A<U< ^^1 JxJI ol^V i V *>!- fiJki" ^»^l 

£71^1 ^ ^ L^ i^ >ui ^>sfi ^ oiScsi cjin« iifjuf oUj 4) aisusi a*.^ 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



.^^A^-^^M it'Ui,jHjjfHJ:^*u»JXJoLAi^ 



J^^i LuiLe- .;«o«ll I&UI ^ .£*U ^lsi)IJ^ 

.2e^l A^l>ij 4.7...^>.A ^ SZjpi ITUIj aJj 42t.JU JU XyJi u» ^t^'lj 
iirCJtHllj . UOJI ?> UjU oij . [4^ 47,, „;.A >l^j j*L!jl ol^ju V* -H^ V^' J^' ^' 
l(JUtr« uiLs#M ^ 4 7nrt;<,t,l 2iAU ijj^ l^J^ ^ cr^ '^'^JU "^-^ 6^ l^lu -^^UfJl^l *U^ 

..l»WljXij;iibli=-lg,iUj 

^» i^j^jWj 'i'--j isiyL» ijj^ Cft- ujL.ai "Uii* au ^fj^\ M UjU jjj z^LiJi j>*Ji 

.S*j«ll A^ fJ *j.Lrfl i>j -Oft lj\jii Li»ya "UJ> ^r *-* UjUJj :.iJUI j,y4l 

.i.,-^ ju< Uj .,,-* ^^ .a««:iiij j»*j »V!Aj ^^ J\s QA ^>)i 4ij#.li. vJ^-i ^ J-»so 

M 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



.1«0*>IUJI 



ctj^ .j^i»i\ »LL ^ la»U :>15U . »L4ih>lj ^j «jj»j aLv^Ij ^ ^ «iUi ^ Uj >^yU;t-li 

.U^l ^ (^p-MI Jl^ cfiisil !i^\ '•L.U o» jt«e a<Af ^ jlL'ii . jtUI . \ji^\j 
.•M-f IaUjj ^JL1s)L< ^L«».yl A^jJ j»»j .. l^Vlj l\^ Jisti, JU v'f tJexDI IJi SjS JLij 
SaUI I.jf J,U ,JLii\ \j\jt ^^U-V' t> vJ^ il ii^^l ■»7l>tfj f*^! *^j^ Ji> C>* 4jk» 

i^ ^ ^\ isisai JU!.< oi 4^ jii-U ♦ u^i ^% j\ J^^ u*\sf ^^j .jjj\ i.jl u^Laj 

OUJI ClsJU. j>-«hJ -L-i; JU USL'lj .A-Uf t^lj AJVj ^1, »j.ui* ^^1 *!■>! Cm Ui VUJI 

J^ V* ^^^ "^ fc»' Is-JUJI ^a*jf cJiti Uj . A4y- jf iJ> cui U-UkJj lfxL>(j 2*5l-uVI 

J-l- ^^ by!>fj ULiUiy i4s\iU* {^ oUXi AJIi ^ J.^ tjM ^ £j;u.U ..Ls^Vl Cj^j 
JJi\ cu>ij SM-I j^t ^ ^^'Unfl ♦ UaJI j^j . a««a^> ^^j *-Ju* ^ i>JI jUU ji>-ii .^.^ 

2^jsi\ UUI y^ Xio-il ^[ih\ TA A A 

5;l^s».ylJ o-'j'i «-A*-Jj ^^./»*i»i ^^tJH i*^ r^ . s . \ 

^^[,1^ .^1 j^UI ..^t,^! ^^GU Jjt^4-i- iV-* v**" iW^l< 'i*^' li» Jjlisi 

.»jj> Jo*A ji>«»j .sij oUjJ ^^ iiOii Jf » \^j c*,j»ft ^1 gjyu. j^ifj^ 



\o 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



.^^A^-^^AA v'^i^,.ot«)ti^*UBtJufou;JL. 






:MUl*)I u^jLfiii JiXl^j ^141 pU'jfu.'il JkJ N .Y .\ 

v^t oij^ij ^iwi ^j^\ j^t u«u ^^ ^1 oi«kiiii L.ijjji efu •uy.'ii ciifs^i ^ 

. UjV ^^I oLaij y^lVI ^>ill J*w. ibU^ a^j^ll J-IJ^JI LAIU- ^^1 l-tjjJI JJLau- ^ 
4»iJI Jo«J IrOiil a>^l Jlj • Vj^^I V*-'>' i^ J* fJ^ 4r^' ♦4"^ i-**^ 

•i*^ J^ J>^ ^ W>j| «^i*^i i> 1^ u» oij z^^i A^^jijcJi oiji^sJi a^n^ 

JU 2.^1 iLoUIl fjl^V tJU'LJI oLi.>UII ^' Y .Y .\ 
oULdtii >4<<^ ikf CH* Jl^I ^ tjJ>xllj S>^l ol^UI 

i^iuadi oL^ui ju i^\ ^Lxi\ Sjiii ^w r^ t-^ ro^ >* ^ij^t *J^ <>• •-^^1 

juj .^Ull »jli^ ij.^1 ^ !^r^::M« :Uj£( SJUli W il .J^JI ^ L^JU Vjsllj .(Micros) 
Jii^ ^1 A^UVl ^!Allj . ^1 U* ^bj . I4J UUII oUjUl (.k! fjiiA JtJ«2 JI Ji£J Jm' 
JjiJI JI UjjJI o-iiJj .UjM-I ^ l4?UI^ ^^ ^^1 ^Ulj . Jlijdl U* ^^ U^ »bl Ui- 
jjiSJI c^i.^cSji\^ ^U; l^Jl "Jll .yjsll fkJI l*aB ^^1 i^rt^SJl jJl^JI (^ fij\ JU Ait, 

i<uiJij .iiKJij .(.Uict-vi iU- 4i!H J^Ji J*u-i JI U*W^ JI v-^l Ji^ e*ij ^j 

.t^L. {.UJ JilJbWsi'VI^ Wti^j WUj ^Lill ijUl *^il4 ^IJI J\jii\ 



\^ 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



Xtil>»e%J^UffJM 



i^UI tfrisjVl ol^uJI vtaU. oL.>dl L^>)>iS:i y^ cJju. ^^1 olj^JI S-Ijoll dj> jj\ij 

JL^I^ U^jj ^\ l,Ji*JI oUAIj i**LJ< •^liUJt J^lyf ^lils^l -J*!^^' i-bJJI u>H«*-J il 

.^^t iUj^lj .1»JU« l-i-vsib .oL.>uU ^141 

JL^U 0>t^l e^^l *>« «^-^ ^^ >•> ^M' *J^J •^^'^'^1 ^^**^l •^>->'l>^l v* (i^^\ C)H 
^1 oUU^J^ij oUjUlt W>s$J ^ a^jJ-l oij^kdJ U5,$V JJ^J ^1 O^j)) g^ oU^ll 
>^j .^^1 i^ji\ ^/ ^\ i^\ *,♦(• JL* 2o4-l C.U>kJI cJUi^\ ifJUj JtiuJI ^^ 

JUil ^/lS; US' oUjLm U^ iv JU JU»t4l kU iltw aj(<*sJli Jf - 'T J I l«il^l at«tt>^-<U 

a««Ul jlkiVl J\ oU>Jll ol»uj jz; t .Y .> 

.(appropriate technology) ZJ^I ol,i2stl »>Ll Jix>< cr« U^ e^' Uj «^UI 'I-^^I Ay^i 

2a<>j .jJlJIL< jLus ^■i^Li^ Jki olfiM c^ ••iUi JLb S^jll J^I><JU •oU>dl l^^jrS^ 
x^ oUjJUtI ol,;iSsl {M^UI JiJI ol Jl UjjJI u«li*7j .j^ollj .:U>ai 2^1 u^^j . JUi 
^ 2U.U)I ^bJlj . ZJ>bll Wj^< W J^'s-' ^I X^ v^*j)I ^\» J«J-t)l il^^l (> 
»jyij .2«egi ijlA-jflj .Z«^Uil 2«:ds)l VU$Ulj .Z^UUI X^U.! >^ L^Uo .J«AJls)lj JUI X^ 

AiJLUi ^1 JOA IftAX^ij 3ai|.i.tl «Y iN 
NV 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



.^^A^-^^AA itJ^i„Hj'd\J:^^{i^\XJoi^iS* 



Asfjjii c^ *Aiy ^ ji ^^gai, ^^^ ^^1 .1^1 jL,*^ ju Utj,. Uw 

.^^•5UJi *Mi. ju jJii lA-iMi "apju. i>,i X* ij^ij j,^p ijj gju U4»y »ip 

vL» j;i* W*.^ U^ ^^-LuTfl >iJI ^Ij ^ iUlj vt«JI ^^l*» c^e J<fe*- cA ♦Wl of js<l 

.^ly-Stl kiM ^\^\J[jli,\j \4t.\ji] A»U *t>f s^l 1^1 

•,^1 jt J^ij aui ,>u^ .)t|7„.ji .:i*j>ioJ< VkI^I' J 'Wij^r u^M Jii-U ou i^t^ij 

jt ol^kJI JSLi LVl Jtf*' 4^1 X^^iai jl X,^l< JjJtl Jl ^^ u:* I«^| ^..^ £,f Jk 
C»^ o^^iAi^ alii jy CfMnji jJj .1^ oU<a^ 2&^ ^ £1^ jf ZoJCr^l •ifiM' i/j i/^v' 

^ ifjii >r^ jmj vUJDi oULfSy Juu ^L«i4 % .v a 

l^Aji\ Z£mU JJL» Z«.IjA :^«A!dl 

a^J '*^-^J!^ aLsVI ^U ij*. JLlj .^i}i\ £^l ^ iUl Z;lX« j»i ^U4-l (NtLttll jl»&--> 

tJuDi ^ifi ju ujjji ^ ji*cjj l.j:mi ois:>Jii •>> ^ oUl^i j»us ^^ ,,iij>i\jj,j\^ 

.*JU 
^ ^- OIJUJI Uft ol ^ '^lAdll jt>utl f ^^'^< •='U>S^ wr^l<J) J«UJI 'U-l ^^j 
Uf:» {ft^ yr* oljLOJ ^^Wl ol^l J^l*- otf Jiij .oiMI !^'/.t»y( v«*y J'U* W 
.. «V .jM) c>i>^ wW J* Lk-ji-j U^^\ JL* ^^'UJIj Jj^ . jVV . •>> ) UiJj* 
.( . jAA) Ui7>. oiJi* v^ 4^UJI »l*'il ol,? U .(v*«3jsJl< £(!;ij ^UU 
^'fjl ^ ^ *li^l ott^ 'I's*^ ^'^ «V -i^^ *^b» ^ t* ''^^' '^'•>^' ^^ *^->^ ^J 

<^:^'oi i*^ .Jii\^ji*<J*d^ ^^ u<ji vw^i*^>^i ^*>u (^^AA) oIa^w cJj^j 

ZliLJI olyuil C)! ^ ^j .iSji'\ oljZi ^«J ctiUi^ U:k4< nzJuLi .JV^I ^..mLjLi ^ tjltft \jJmfi 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



.i^UafVUly-UjyfjLJI 



Ol J\ ttiJi\ I^MI c»jiA] Z^U.1 l^\jii\ ^ aU(t hnj\ ^ r..h7;l l^lUiril -»ju!ji ^l«i ^ 
Z,.mJ ^ cULaUjj . aLi^VI tJ» 0^ Va 1,*^ ^ :>U«.ljjJI cJUrlj . iLsf i*.^ ^^k«£ ^l«iil 

.Z«)U.lZ^ljjJI^JJU)|jUt)l 

0»j^l ^^ C.lju.^1 ^lie-j »^Vl V . Y » \ 

a^i dUir Job ou» ^ t^i>-*!(i z^ jLif <:^»>ii .**ij»-Vi ^ jyi^ti j\ tipsji li* u)jL4i 

\ \^ iMji ij-'s'i fs*; J* -N 

T. ^Vl JL* SoJ /."^Ij V^l 2l«i- J* -t 
X^^JLJI o^HSLill .>U ^^ ^1 ^**ill I4J ifSLi ^ i^Vl ol 0^1 y^l . (SPPS) VI— *y I 

•t^^ {fj> i^iji\ ijJii ^f^\ ^:aji cu^ jLij -c^i (^1 ^i^ ^1 Jt^^i^'^M o^i^^YU 

li^ ibU. ^ Uull 3L-Ulj Xu>;JI ijJiS iujijJ vk>l •='l*W*l J^ ^j^^ *i<^l U» cijufc 

«^ IjLo^l ^Ijlm:u«L< 2^U.I oUL^t ^ U^Uil g^JU ^ .-.If.rt d^i »bt Uf . V'lj^i^l 

oUjSuJI aIimI JLt cJUail ^^1 oUy J JgUaJ (SPSS) V^-*"^l f.JiJ\ *i*.gi jjio-lj ..:»*hU 
^1 2JL>yL{ Ok •(Cross tabulation) ^ ^ .^Uij i»JuuJil oU^I ^H^JiL^ ZoaII v>^l> 
oUljSI ot< I^ljOll ^ c^ Oij .Zislsllj ^2:^1 ol.^^l i^^^ W^\ jUU U^ ^15* ^ 4le>it 

^^ 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



.^^A^-^^AA a,Jun,^H>u>i3s*»*i^tJufoL»a. 



oSiijI::)! cA.ti^ cdSju, Jtjn ^^klaJi itSXt* UjLm Z..IjJI *JL* .UUslI JjjJI ^ JLtdl 
V>xU.| J..«s.t l^>Ji\ 2mJUII oU2)Ij Sm^I Sji>) X«<UI ol«i.ls^l ^ ^^^h^^I ^ o^UI 

.ZoC^I oiji f.7,„ll ^ olbj a^l olji,!,7,„ll ^ c*Uv>ill 
i-lj4 ^^**j^< v*l>"> J-JJ' 4^ Z^Uaj.VI oU^iUI \. .V .> 

*JU JrUI Uyu JL^ ^i^\ ^\Ji\ j^ 2«i«>>3lj vl;*)! oinUJI Ji« OycUl .^1 U* O^t 
JLft ^ycJI ^ Jilj ..^.tJUstl c*gLiJ v*-^-^! t^l i>* W^l r' ,/JL«Usll t>^l 0^ y* > u^i 
3<jtyLu)l 3(11 till 22oUl< Ujl«si-I ,.; .»^h if . Ji» o^j^l «)^ Cr« P^4^< 2it« J^ c>« >^» 
S«;L«-'tf I fj)\ i*\^\ pX^c^^fj .UUll Si:^'i(l {ft, W r.i;;. hv «^m{ SjUs^I ^io^c^^ .I^^Ull 
iAJuctI ol.j^l £^^ :ioilll .^.^Ij oljl^oJI iLmI ^ cA^\ ^1 oUlJI J.,Usl (SPSS) 
i^jlTilU ^ aTj; 2:#iJI jJ U^\ c»t< tlMtll U* ^is; c^ Jij Cross Tabulation (itjr {^ dUSj 
^^1 UtJuj.1 oinUJI ALiSf l<;jb'L«. £^ ^ i^XsUsJI ^^l>UI j-JI JU iLj^VW i.*Ua?1|l 

i^L> .^' J^^l Iju.Lt ^ HM^^ c*\^\4^\ W .Y .N 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



.tttLat'iijltfLSPfJM 



. HA1 .j!j4-l 'M-l ^^ 't^ytf^ •"«- v'j^ Jjt^ 

jMi J^j^\ hu>\^ cfiL-Ul OUW2I ^^ VL—VI iWjJI oli ouiJI Wj*" Jl -i-^l <J* <J^ 

c^ ckMJI iW^ ^l . (SPSS) i»A--.vi ri^« f ^-^'^-l* o^^^^-V' "^l^"* ^^oiK v*-^'j f^**^"^' 
Vl-seVI ^l^ W <>vJNdLJ L^^Ulfil '^ ^ «^*»«)l Ii^ aI>I <:ts ^» olS Jxrt A>t-J |»^ 
i^^tl ^Ijit iXe. i)^ XNa oli oJt/i Ayu c^^ uULi' L^h • j^i •='^J .r*^l« ^^otUdl ,jij5.^lj 
,:»<JUsJlj 2omm}I ^ liiausU (JMi |H*I J« CJ» S^ljOli oUl«4 Ol Jl Ul>^l< Uft .iH'>i\j ^Ij 

c>- ^,,j;cJi ^^ a^^ij jj^lj i-^llj ^^1 >«5>iij . UsiVb i»ftUs-vlj v^La?V' -kJAsJIj 
jTI^ ^ HJkU^ ^^1 f^U. ^^ .V>ill .IJ >Y .Y .> 

.:Vsmuj lp>U o>UU |^4!>>l fa» jl ^tr*-l «V !>• *X}^I |»**^J '/Ul ^ ^('•^l oUuLI 

^j-1 1- *^^\ oLnu ij>«j .."Ml <in v»-seVi •='^^^' "-»*• t> ^jJL^J' **" ^^VW 
ZvJt *<^ cJuAfitj .Uiii ^^«jio <Jkjl ^l^ ^ «^^U 2^>^lj *-k»4-l l«»j 0^ ^ U^ D>^l 

ai5U .oUai.1 JU< JL* ^'i\ J\^ ^ Uj,> JU* ol o^l ^^1 ^1^ ol-^* '*K>j ^oW-H 

.iji/iii xrsUJi i\4i\ J^ lOi— Jl* utA^i 
us i4il^\j Lfu^> :oUUju'^J ^ j&iJI Vl^ >¥* .Y .\ 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



.>5A^-^5AA ^tMH^,,l,^Jit»ltt^,^^Ja■\JutciLAL> 



. ) ^A^ .c^Uc^n^^k- .?t^/*M V-^ '^ 

^ lAAJI ^jU VWI Jljil, oUUuVI ^ juji i^l^ 1^,*. i^ a^SUl J\ UjjJ\ *Ji» cJj* 
Sis ol^Lfj cJJ^ Ht-V| d* ^ ijliflsjj, ytAJI L-jU f^MiJJ ^\ y V-*^! Ziywy .oUa.VI 
OW-I Oljii c^ (Uljjijjf U.lt i^ ;t^'!,A*M i,-i.^| lAkJI ttokJli f^jitSi't f3 ) v^Jit 

•cUz-yt ^ ytoi jju ;^i dJijji, .siijsi ^ Jy. oi^ o--i«o Jj^J .C6— J c>* ajS^ 

.a^wi juft us^i eJij* 4;-.» i^ TY £^ a^ ^-uji ^ij 
yyA, it->di ij4 Ujjjj £^ i^ c-'tf *;»,>. JL-j5ii oj* u*-^i iv»i* ,.** £>f t^i e^ixJi coi^' 

eJjJ V^l Ol. Wt* yJUJI iJyw ^ :,tf ig^ ^ .^^ JIm Ji* J^l< yJUJl ;^j> ^IjJI 

lu^i^ c^ji ur .oUUA.yi J* jjj\ j>-< irtUi jU^w 2«Lyi vy u*/^ J-MJ c-yf 

oU^lJjl ^ ^ JLJI j;.|« cJf^l ^ ^r^is^HJ '^^^ W4I M^i ^^1 X;«^ 

(inevitable y>!^I oI. UJJl< *,!*«J ol ^ U ^^1 oUljjJI *i* ^ .^J'i' J->J J^Jj 
^yS^ oUU^I ti* cJlf a!j li^ Ouuf c)l i^l^^l (J^l JU v^ ^1 comptendes) 

.i^t .^1) ^jAli^ iiUUI oU^I ^(^ cJjU i:*^^! ^ J4t^7,„ll oljiVl <j;uiu 
0^ ^Tjxtl oWUSUl j^ g. UiaEA*, (gJI. . . -t-jOt ,/JJI ^^IjjJI ^j>jll .^Ull .. tfJJI 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



U^LarllbVtjyij.jUl 



^/iwH Oi^v y^ AJjJJ ^^L-f JU jJL*ll liUS ^jm\^ oL-IjjJI £^ .rtjtf cJjU aJiij 
Jl oUljJI a» ,JbL« g^s; ojUl jtlj .4^ |.Uu)l Juuj iJLJI Sjlil ^ olt-e^^l^c^yi 

JLfi f.jjj ^\j a1«SL&Jj J>JI JtAtf Ctlt>!^\jS^\ dL^jfj i^\ f,^ t^lltl ^1 

^ ^j t j ,> 7U cJliJI ^L>l l^^JI 2*>U JU |.jZ{ ^Ij (Humanastic approach)^'LJYI 

W^ vA4lj *)>*ai oirjUU oU l^^^lj ^UJ atJL*« JL* JjJOII ^JLx Juji ^I oU 
JUfi,H^UJtZ4^J.t4^j>a^t^^Lk:ai.LUl«L^0^^L.*tfl .JJL4JI ot UJIa 



,JbuM o/j Jij .^1 XtJU^ l^anUj l ,4>i^.!!i\ olUJI ji^Jbii oUIjJlII ^ ^ cJjU JUj ^ 
^jiT^j i)^JA\ oUl^lj l»LuJI oljjUUIj t,»,<J^.ltl oU^I ^L«J JU oUjjJI •!* 

. JUUI |JUJJ gL>JLr> V^^^ ^^«^l «='(>^l C»l t^'UjJJI tJ» ^ O^fwl Jjj 
•OUW (JUll uiLaJl JA« (JLivJL) j>Vl i,i,rtH,:,JI i^t^lj ol*L«SYW jL«^ Wj 

.^1 giU ^^ i^ ifjo, ^Ur ^'Lrf. Mf 

ioJUJi iu-viJ vA** i-ji/ x*JUi ^^ oi.^^;dii ^^ »ju ^^I ^ o-isui ^^i UjjJI d* cjju 

*-jJi ^1 ^^t>JJI g>J»>lt, ai^U . -l l ol^lj ^^1 :^ ol.^»UI d*j .4j.j.U7tl oWlKU 
.i,*jL«>l oliU^ 4i-jlf J *s»»UU -rfljil V*-*. fJUJU ^jil ^j .ijJUJI i^jollj .^1 

a>-jj< o<JUi c^ LU* { > -W) 0- i-Mi i^ ca)b jjj .^1 i;jj jiUsui ,^- J4U. ityMj 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



.^^A^-^^AA ZtJUfl«,.o<an&,*.Ui»tJu»tcM.«u. 



J^ jai^l U (on way ANOVA) j^\ ^iUf ckM iW*« f Ij***-! ^J L-ljjJI lls-f ..l^^j 
jUl yr» •A*t-; ^1 l^J\ C*lfL^'i\ ^^^ Cd(>a-1 Uf (MANOVA) oUidl U«i. o*M' 

.( .j« -a )S»gksll }kiJi\j JA-jJI j.LUtf-lj ^^IjjJI 
MaJI ityoJIj .*-jJkt ,^1 y^ljJJI ^j^^lj .(JUU Z.-.t>dl •>« <:6< ^J^lsi-I ^u» ^^ - 

As^ji/ ^ AA^JUi s.(:jA ^ ( . j« -a) ZtJt^i zn» oii u^ I4J ,jL«ju ^j^^ 

oWU^U (MA^UJ Uj> I^pliJI U^J\ ^^JL** i^/.i\J4 ^\j,. £,1 J-ljjdl £.1-; o>fbIj 

.it„^\ oi(Usa) ^ui ,,<>si ^^1 

JU J.«M. JLI {y/^ JjLJl lift g4a< ^^UI vJUJU . Jjj^ ^ JjL oUUz^yi ^ jjJ\ >u< 
.C»!>'i'l v^^l -^ Wj a*^' v^UJI -J^ |>i«£JI Jl «^WI *J>«^ gfi^Ui J<IA« :ui ttiUU 
U^ . L:^! aVJ u^V ^ -"^^ V* ^ V* 'ilj^ vl^l W« J-'i'y grJ* 2^1^?! ^et^^J 

J^.^ fi>U ^^ oljL^'Sfl j5JL# juiJ ol****")!' 1^ J^^ '>^ J*^^' i>' <>* ^*J»* 'i*-«J^I 

^ JJJ\ *>l^ L^ljj cJjLu ^1 i«JUJI oUI>Ji ^£«JkI !>««£« I^aI ^ X^ljJJI *J* 0^ . U4J 
ijJUj VUI Jlft Z*»L- IjDl dIjSJ ^1 i^lfeJi a» UjZ*. c>* OiSJI ^ AjL- I4LJ oUUcuY' 
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.l,ri ..iifPjljLJ^HfJmii 



. juti ogu 4SMjLt |jLft ji «u.ji^ Jy. sJiui jU u>u uj ^i ouai . r 
.ouu&.'^ri ^ gUJi i^jU fpijs \4S\ iaJjxHj |»4^'i v^i^i ^jJt grii vW^Vi .r 

«iL^£M.^ Jk ^^««lcJI j;^lj .2«K}|j .(^1 jV\>f .Y . > 

if» L^ljjJI Xv t^*^^ ^^ ,^*^siS u>s«Jlj tlji^lf 'u^l ^ ol^^Astl *JUj ••iIktiJI 

^.oU>Ilc^j .2^1^ (YA.) .y^ (IN •) ^ .L^U.IlJLkcH'^^JV^I^ (V- •) 

'yiS^*i (Hermans, 1965) j;U^ a»l .^xil^lj JUtr^AJ jl|i!^ ^bll ^t^l ^LUo^l 

X«(yJI I*JL)I (^1 AJU^i ^U jJj t(Aquestionnair Measure of Achievement Motivation) 

.nA&ll ^^aUI o<MI J4^ ^-J^J*^! L^ •(T-test) 'o* jt^l ^.tUcL^I ^ I^l>xtl Uul jl^^j 
jjj . UaHIuj gAsJI jtH[ ^ a«Lj ^1 lif^JS oLt;U*.yi ^pw« Cgt>AM.I l^ . (ANOVA) 

-I Ji« LT oL.>ll J«U efU; cJLf 
gJUl a>&w ^ ol^JUJI olejAj v!AiJI oLfji C>h M-^l Xi^' olS ouoJ -^-^ "^ - 

C^ jJ hj^i'i^ fjUiij AUsnll l^l^xs. j\^'i\ fi\» ol g'l:^! cijUl Jjj . vJUJi 

Olos-il ^ .M-Sflj j/JJ» Xl* jlji^P ^Ijjl ^o;-*- ^^ M—l IJ^* C>li OXr* »><W j^ - 
^ JjVl ^IjjJI jjxJi\ ^ Xii>3\ olfj» J^>u ot ensJI OjUl Li^ .Uo*'! M^jJI 

.^V( V'Mi oii>uii ^ 2^) oic^i Ja.!>u it» Jul Jlfi:^ ^Ull 
J.».4ul ^ *j^b LfjAj JLJI J^ CsH ^SiMl\ \K .Y .\ 

. 1 1/M .^^y . U xu .^>U//, U\Jiii\j XtotU XttyJI Ukdt .i^tjsU ;t^l iJL(dl^/^' 

:L*j .4Mii! CJ[^I ^ tiSkltSo u!!<jt>^ 
to 
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.v^A^-^^AA 2tJu»,,;.4j^t%^.u»f JucloUhi. 



.0!^\^\ CHiJ* iiit U^l Cr« i-^^^ •='^^1 ^ «^MI 4iU{ J|^j 
J^lyJIj ^Loi-lj oUU5Ui JLiJk^ ^ 2oUa« g^' ^1 cJLoj? JJ oUljjJI ^1 CK f^J^ Jkf 
^ "L^U IjjA fUJi ol Ji» W*« CJU;I U;l VI .l,««Ua}l IJLJt ^IfiV L.J»Ulj ^l< Ukdt 

x^^U V^VU ^ULi-yij x«UiJl v^l otjjj . uy 3JCa)l il**^i i^;! J< .y^UJi Jl Uydl 

.l^U Ij|>^ y^ltUJ ^«UVt Jf^tfcdl iiltjfj L.U %jj^ 

J* ^'tsii ^^lu A4«^j v^Uiti •<>>' • ^ y^ i^ui ju tjjoit dUf Juuij *uijUi ^i o! 

il oUjoJl gAs; ojUtj .yrfiWVI vJUJI J^-mS l(y* fcA W^*^ v^l*i*< Ui iuSi< 4^!j 

**\SH kij4^ ,j^ Js. SjjOll viU< 4s:4 aamijI/ ^ Z,JUillj J. li^l« uLot i^l (JUIU .2^j^(< 
V* >i< i' e^>ti-'"t ^PUl< j»j .^JLcJI IJL* ^ i^L. ^^\ vUaSV *<^UJ ^^^jiJI Jj»il 
|k4JI^L^Ju kJtJL^il 1^ j,>,>feii.t» ■a>»^-«'<J Cu-^ *-'^ 'Ar'H} •^U'Jt (i<lj.n^ Ct\,4jS*M^ 



Xl 
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.uUvaH 



Lay I *>aJ i»*AUJI 3^-ijVl aUI ^^ 1»#»-JI oUjuLI j>; J^j j^ J\ Ujji\ »J* JJ^J 
I»wJI ijljj oLoi^ Jift >J>>I £. U»!yl dOhi.[ J* XMt**-JI oUjui.1 giy Uja <i^\ ^ 

ij^vJl z<UjJl ,.j4i. Ji«ia ^ iU>Jl ^^ X5UJI ^^ J*uJi ^Uj i>* V>iJ iJj>-il >^" 4^i 
^y^^j l4j.*-if i«*wJI aj>iJI i»l!/y fiyl^l t>J «>*■> -"^ ^*^' ^'^ '^" v^' ^^'^' 

ZfjUl o>l^Vij i,,wJi jfLili ciLj- > Jj-sJl c^ .otjWl cP ysJi ois;i-«."yi x-ijj< Mj 

(^^tv^AAn o^jVi 

. H/t5 ..i/^V'iM(e- ^^l ii^l HU ^^^^ Jj^t, 
»JU Ji- i-lj» LAs, a-oUI JjjJI ^ ,^\ lUJI ^U- XJji JU o>0 ii^ i^jj- JU* 

.J14II ^ c^ i^lj i».UI JjjJI ^^ JkA.-*sf( 
pU J\ \ hhr ^U (ifrjL. Lay I i>aj cijVl J^ ^ i*»^l oUutl gpt- l-M yUSJI 3X41 

.JJUI L^JU ^ l^i fy>^ jL0yj^ Jj} (Church Missionary Society) L..«2^t 

:^ Lf SxU-j Jj^ Lkol j^ oU^I Oj^ 

j-s* t-ui a;ai a<g; ^^ sjuI- c-w ^^i ;Is-l-JIj Lt*i-«^b 2-*i-a*V' Jfy*^' 0* ^^••^ 

.i:iuJ.i iK aUIa^ jji\ >*- *J jiLdi 
XV 
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.^^A^-^^AAItJLJl,;HL>^ ft^ .Ust Jut ciL»Ju 



.ijUVI J*6 ^ 04L- ^1 1,^\ l^fcVlj is^MjiJIj oU^Asll j|>y JW r^^'WI J-iiJI 
0** ^ XJJA ogUiMilj Vj^I oUJiaJtlj l^^JI ogUaJll ^U ^^^^ :AJWI J-uJI 

•M^J «^JLf»< ^ V>>^l ^^W-lj Mhj^^I 2<M^-li •i!>t;!&-'l 2mW l^Uj oU«lf I <Jbk« 

.Vij^i ^Myi 2t<ueJJ ^L^t o^'uii auf ^1 j^» 

<J*«^t Jl» ll^UJJ I^ljAj •oo'^l ^ SiUwJ) Z^>UII i^lj^li oUo^LsU ^gUS .iM^I U* fOi 
OjUf ^1 a«--«?;i Wti^lj •^''i'W.I u>«N u>> J^ Cro v'**j''« v^U oUjttll o^-u .^ ^^ 

.:itJi^i siiUlj uu^i ^ itje 

^1«kI JI ^^ 2ir^ •^^ Ot 6^^::^ ^ .lA^lj ^-M^l ^ftsiiUlj liUu^l Cm uu)l 

ji^ o:ii<jL«=Ji j-^- i,\ ju i%Ji ;,«— v^j,} ^ij ou^jkii iuiU ju 5A*u o^j^ 

vi^u>i -I iji^ a5L&-i :JjjJi ,/jiti.')|i jiJuJi t .r .> 
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.UU^Jt 



2,Jm)I iJU JU .^I « U)l JjU Ujii\ *JU .^jJI ,.lMi ZilsMll cJl>^l Ui«27 . ^l^^l g^- 

^i 1^- ^1 ao5UJi otokJi< Ui>oj U^j* ^u<>j . iH^s; «>viiiu>j ,j[^*n juj^ ciUiisy 
i^ji •y^JUtl Ujum i^litjj ji«;.^i guy z«ju ^ oilisX r^j iuUsJi lob <>» ^>xii ^i^-yi 

z««sxju (>^V(i '^^'^Vi ^ VIj^ 

^liU JL-.^ ijji*« ^^ .i*;»jVi j!>iVi ^ ,:tw»jijii ^> i»jui i-t>ji c.^1 . jijuii u* 

J.'U^lj *^\Jl\ *JU ^'I £,1*^ ZtjU« ^ .UlsMll l^'jj^l .^:A«VI J^l^^ f4^^J 'XtlL^V' 
fWi\ JA^jJ ^.yurj ^La;l v^Uj .ZiAUsiyij If^LoeVI ^Ujl« IZJLcdl yJl^LI 

VM ."lAial JUteJf £*u JlJ r!i .io-«»i iu* .it4*M!j loi^V e-Wf Ji u>^i 

^U" ji^J 4^ J^l-? J^ wr*JI Ct\jki.\ ^;^ ^jsJii .1*hJI fAsi-l* 'il^M^ C»\jJj ij-JU 

^^AA - ^^Y. 



Y\ 
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. \ ^A^-^ 5AA i«jun ^K>>sX 2i«* • i^t Jut ouuu 



.WAS ,ji^J\ 
CM»* urs^j N ^ Y . (.U Uj^ JLu Ujjk >l^j l^i}i\ i«U-Jl jk StJaJt i-t»jJI J* £^ 

.a«A»vJI CiUo^lj £^*|>illj 2ei.o^l •^IJ^*'! ^ti^^*4 AiUvJI >( JU U>'lj 
o^j . N r YV ,.1* 0- 1*A< i^li.1 ^Uull 0* Ji* cJj c^jftj? jj a^4j*<l liUwJI ct *-IjjJ1 c;rfj 

j>4J^ C04<j . { N ^AA-^ >V . ) ZaJUIIj !L>.^1 O^vJI jjju. ^jJj J^Ij vjLill iilsidi 

iijn..^ aJUtf Liijai 3^*Aj^( uu^i ^Loi. V iV .\ 

iy^ .»jUjf OjU; Jbt .(Jul liUu* oLji-tf y^. .^ \jj\s i^Jil uWjIj .ci*jo*J' aiJ^yi J*£ 

a* J.^j .vg.^«^lj A«xLaN'yl I^Ij^Jllj 2oy^U l^UUJI :^j .|.:jUrVi>JI iM'li «JLh>; 
Jtb ot iji .iotLJI Si>JI >l ^^ ^UJI fJUl jUuT g^ ^ p^lfl ti,j JLft oli,T.rt.^l 

^ A^ULf . \Mijt. l>Uu£ ^j .ZIU^I *i* ot ol,r^ aIjUw* ^ .Z^Ji.1 l^iji\ liUwoU •'"-/ 
jLti.!3U ZjCv^LjJll k^Ldll ^jO; : Uju .o'^Ltdl ^^ ajl» ^ ^^LOt UU^I ^ *^^ v>^ljjt 
ogudl Ji» j/>dlj .:Uj;sll jaUII iUfilj .I«lLJIj V>^U ^M^l U,j>^H\ Jl» o^l«Udlj 
^ £^ 4juw2 ^1 ^^-UJI . UsTil ^> o^ .i.UJI iU-l t-;l>f aJj>- ^^- ijj«fte UJ*Wj 

t. 
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.uu^ 



ju^ u* ^to .i/>us)i (j.'^vD "I^i •='^^ ''^1 *j^^ ^(^^1 •Jt^'^ VU.I ^Mi r-^' 

aJjUll ^ j^\si\ *Jj4i {li^\ ^tj tjl^t 2««:;;< ^t$LJI ^ Ii:i6j ttj^H\ ^^Wij ,CtUHJ\ 

.^^1 Ufi^ ^ *U. >U 0- yJU; ^^l >jJI jlkil clj i-U 
olokJIj "^i <.t...l«»tl (2^1 vtJUIj .^ISLJI JUj-KI p.^4JU ^l- JU X»)U.I I^ljjJI J^- . UUi 
:1^«;l5)I u}U*I I^jtf. <iUSj .^gSLuD DUJI Jl^"^ I^JlU? ^ ^1 og^^l^M-Vlj .4^ 2S»^J.\ 

.ZL.UI 



TN 
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^j^A/ij a-i>ai ^j& 



ft 
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'J^\ 



lujlii\ ZJU.^i ^ Z^UafVI oUjjJf «J|JL»I ^ N .\ tY 

oUtjjJI g>LL> iJLut ^^.M-f 2o4ilj ^^"^ £^riMjsi\ {)iijM\j £fy>LS\ o^ Ji* ^JO; ,p^ ( f 

*^L«».| iWa oli JLj> ahsj jhU ( I :gAsJI ^\ >- Ol*J yH'li^l CrtUJI J*W fJLic-<.lj OjSL^J 
jU;l (v •X«fiUas>')ti oL>ljjJI «JUf i^M^Sf ^UJI fH^jtOs ^ Ci^jii\j ctuUll ctw ( ■ j • >■" Ci) 

l»4JbUj f>l WUat >M' g^U.1 ylt^l oUl|2| Y . N . Y 

v^^iy oUj^kJJ i>i uJUdi.^ ^^141 vi«^l oULeii j\ ji>cJi i^l 1-ljjJl a* a^s 

, ^ |*4^-UUj |M«ilj»j SJUtJU vl»dl l4^je ^1 2«**^lj ^Uill oU^jilj O^wuJIj o!MU 

JU \^ ^-l*Uj .>l iJltll ,^ ^^Lj.1 Ul^\ oUI^I Z;l^l ,5^- ^ .a)i j^JUsJ. 

.:ioi»V' f>^'j i^-^^j fjUij oii'^i ogwi oyik, v^ c^* ("Wt) 

ysSUI ^ ^ lMi{k^ JL* i^l Jl^l Ljy* a^Wii-l JU efLJI jTjjj .v^sSJI I^Ij .o!M1 

.SeiL-crtl l^lj llsJUIU Xrti^iM ltHJi\i 3^Lsjfi\ ^ vU^JI ^ il^\ v^l oU^jl 
VUs^yij S#tijJlj ZiiUsrtlj 1^1 y;5UI LJIU XJiUl J.jJm; is-ji 4Ls*l JU gJldl afjjj 
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.^^A^-^^AA i*JuXuw^)2V''Ue}JucIoL.;a. 



L(y* iUicI JL* p-UJI Jjjj .a<iUirtl Olj i»JJU V*a)li i^AU i^Ls^VI ^1*^1 
UaU&«I ^ 2«4i^U M^l u«tJj l»ftL.^VIj l»^lj 2<«L^I o^t LJLUt IA>( J«^^' 
^^LLI vlf^l a^ %-^ 3^JiJI a»wJI oU^^ >tf1 JJj .2«1SJI ^ o^l ^!^*l ^ 

,^^4.1 o' >:}l o^ Lh^I SJdJW X«^l «l^l luJlk. ^^14.1 vL^I J^Siiu UU .X«K)I 
y^^ ugi ^ 1.UI MUI l>b *Sli.U ZiuL4.l SfiSLj J>dl ^ ZiJlMI a>Lki< Lf .Z4UJIJ 

.sjwi^^j^i£>.>ii^^ ciUj4iii.ijAi;L;a«^>£^Vj.iajisuij^^i£>*>j! 
z^u if ■!« .^\i% ji^j\ ^L- jf i>io>i > ?>i :u)iui s;y I y^* ^^ij^ j^ i>fj 

U« O^' ^ly. A^ UU .!>l lAlUall JU fuj^l e*U ^L^ Oil^^ ^/w^f y^' 
.l»«^ ^^L ^ly CiyJlW ^'tj %^ 2JUJI Ci>Ui< ^\t CiMim 

M^l cil«LuJI o^uH AsT^j ,M«JI Jul^ j>j r .N .Y 

tfl^^l Lulti .2«o<ll ^ ijoll liilSi 

0^1 .oUS J«S>dj .ZeJiyitl oIJLaII o:b«,< (N'JI J*\ji jji»S S^U ^ ^1 l^ljjJI ti» <JJL^ 

JS\ JjtZ ULu-l ^LmiTUJ "^I^I ^'^^ W^ <^l^ «±'>l^ |n4^ «^ 1)^ u^ J^^l u^yj •«='<>' 
.^04.1 c^ "iXt ^,^J\ i^ :i\SJU crt^l cl ^t^ JjV) VM v^'^l jj^f l«l '"^W^J U4 Jl^^l 

I,)^lllL^fj . JJkll »j\si.\ ^fM\ JSLlJI ^ j^l laJ^LuL^I ^ ^to' ^ir J^ ^ o>Ul JJj 
Zi!^ iyrj liJ\^\ J\ g^UJI ,,»iJj .f^J\ iOt j\s^\ JSLtJI J*ltrjlj ,f^J\ IJit ^t ll^jl o» 

.f^Jit >l>^>l till; j^ v*<M *^ ot^ "^y^i dU; *ijj Uj z«^utl jiLJi Zi>M ii^t z^w« 
tsJ^^lj J^adl ck3^1 iAA' u«^ W>^ ^b* t <S .Y 
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.1*0*" 



tbU •Imo<!^I AiV^I '!>{ 4iJ |M SJ*-!^! UJ^ i)^^ JjU4 .Oul XJiJU ^jLu ^ ^'Ul 

oUig^Zo*«i.fa<ai(/Ar./«- ./>V)2>jo«iiz«;uiioUU'^z*^.«Uju^yizi*v« 

JUS A^jt^l oUSUt ^«<f * [tJi^\ |.4;u yJir JwU Ak^Lkll Zf^l »\J\ L.f . jMii ^>L' cJ>£m.I 
J^ VM 1^ Jl CK^I SM ^ OjUt olj U> j;U» ^^ c^jjc&y.! ^1 Z^LJ-I l^\ » \i\ 

4s oinui . v-ojdi :u««Ji .UaIj zjikii ^ji^ c*\ru\ .1.UII a«!>2ti .,jUs)i -^1 o:)UmJ 
«r*s^i V b>t»i- j^i tr-^i oitsuii of Jl e-'Udi.«jjj .^^An/^^A• ^^t>jji ^uji 

o\ji\ J* t^Vl< lAU t*-< -it .UiJ^ ijuaJI 1*LJJ 1^14.1 p^^l .^1 i^U Ij^t 
go* i»l Jl i<WI oUjUJJ *jiU jl^lj ^1^1 JJLif e-*UJ j^AJj .a*.ljJI cJ^I ^^ v^ 

i\j\ ^5, j»^l ^^sJ^JL. c^ iyUi j/ill J^JJI ol Jl ituVl aoUslI > UtuJI oU^ -c." 
.X*U)I otljJJIj Jrtu-sJI ^^sli-1. ct* oyUJI ^^-U £6.. ^^ .iyuL{.l oUjiilj Jft-^l 



rv 
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.^^A^-^^AA i,ju>i,^H>i«)iis«*>ust«)u«Iouuu 



olj^^l Ziulr tltijxi\ f^ «Jzlf ;<»U 

.MAI .c^jSJir-ij^lJii^.itji^lSLsJH^^^' 
^\jii\ vW^VI ^ WU 2«tU oljJkl vU*:; ^1 2iiJi\ ^LUcu^l ^t jl,s»-l ^1 2^\jJi\ ai* aji^J 
. . U^VI "J^J .* 1^1 jUI Jl Urj .3<»gi il^ .1^A.<H SS^I :4^yt 2^ljjJI oU*-^! ^ 
.X^U» (1 ■ ) cr* ^Ij^l 1^ •='.^1 ••^i i>«2M;b •^'^V< ir^^' *-«-«" ^ m^ U;^' 
y JJt g ^^t 2l£wVl If^ CwOmA-iI 2«tO}^ ^jA^fi* :C!iSf>*e>« ^^[ XAsU S^Jlj^ ^^O^ CmmJj 

Vit*s7 ^1 2isJi\ Li^ C>iJtfcu.l ^1 •S»M>»s)l If^l ^UJ ;J[t<U)lj l,Myi>^l b!iu>>apll ifH 

. t ^A^ ,Jijj^0-ifj^ < u xu iyj» •Lw(f «^>fv ^'<!<^ ^'v^' 
^gu ^ .oifrUi dt» jA. j^ ^^ ^nijt^i iM c>* fjoii ^1 £^ »i>Vi .-ijk y>j JX.J 

.i^ .i*0^1 •i'^^l !*•»* '^'Mi' V* **<y'j **'^' *^' I,lt >• lis* ju ^^Ls^VI ,^1 
O* Lr>^' J* '*^* ♦=»'* *3i> *>w r^ i^' £''*«" "^^^ ^ • "v^^-J'j </^' ***>*"j ''^'-^'" 

,:,s:l^ ^1^1 ogiuij .1h/JI ijif StiWj .^.uvi jJLJ juy cuw jLSi ^guu ,^ij aeU.i 

ULak. JL* ^^1 iUj^l oUU. f4^- i^\^[ Uji Jl, .J^jsAl iLSyl 5^ ^^ -'-'^^^l 
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.1^1 



jUL:b'yi Z«<^j l,^ UtiJ^ ijjkU^ . (LiL*. Stjl^ SiU^ >^ !aU JUicl^I .^ i>0 ,,t^' 

K^j .^UsJU Vl^^tj Zt.'ii^l 4)UI JL» JiydU l4i« 2)jU« ^ 21SLUI »JU «*^ ^Ml 
. UiLuis^l JLft V>^l a,.JUIj L.»^l >% . I^Lm^I j>j >VI iiU JU Jj^J.1 

• V^l V<t>AsJI ji>J • J«*tsJI »i .<yUll J^UJ J^^I jS>r^^ Jio' i!iJ^ yr* J*!^ 2— i- 

Ii4L<«ii, ii*Ls«l CiloJt--* Jl a>*i:< (H«-A*rf c»l< •i'Lij.^'l (m Ooj-I ^^I o5L<lUI c^ Oj^ 
Z2c> 6*1*1 .4^*^! UL»a-il u>U;»ilj (jLr-^l »i»SL«JI U4>-,e ^l ^ a>Vu • W- ' l-JUku 

J>-J.| ZU- JL* o5l,Ull ptJ cJ» aJU" .it\Ji\ j^ ^ JiUI a* UJU; ^-tj .^1 jf m;*^! 
jUus-V ij-jDlj :u»-4-l ji-*^ .ij*. >. U .UjU-f ^^jj j!^*ii ^^ Uji!>J *!>l! a* ju 
u^ x-ljJI c^i^jtf aij UU .^jJI oluij tt.>ill< ijiy^it |^;t< aU.*<I »uf jutt .lj;l»*4SJI *ljll 

^Ui ^^ lol^ti^l dJUll ^ ^Ue--«jJI vUl ^ .\ .Y 

^ ogsUl V4*.>; ^1 XoWs^'V' '^UI-JI i*>.^ i^ C5** jU- jl.sH J\ J^^l U-lj. ^^ 

(N .^.) c^-1-ijJiii^cjjSO- Li^ (N . .At) f*4J^eJgij .^^M/^^Av^^UJl^uJl£^ 
. iUsrtij f.j^\j u.1*^ ogtf ^ x^ijji oios«ii c;a5fc- a*i^ v^tj U^t 

vJLWb . jUi! i«^j .^jAll :^ oVLs« «5L* ^ i>i VV c^ iJUII OJUjj .%jl^^| 
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.^^^-^^AA J,JUMu.t»4iJ«*t,».LSi.f Ju*louwu 



ANOVA. "^,UVl o<l^l JJ^j :to:ll v^l ^lAa-g 1-bjJI ^ttf JJUI -j .*l4>j 

o^j u-j^l <:&< M—l iWi oli aji> ***j JU pljuil cJ* aUlJtf .i^LJI £ftl.UJtf^ 
Ai4>j vJUJij . jui Wj '^j^\ Cm Vt—1 a^* oli jju* ijw fi* t> U<i grtsjll cJ» 

.vJlkU ^^gUall jt^l ^ ;jj>j ytUJij 

v^ js^^tj . v«t|.i f.*i-a)i v^ y^OrUJi vi+i ju j/^i Sjut^ i«^^i j\ Ujii\ c-jt 

. w«i cke^i ju »AJi Jmi lu £^ ^-irf ^^1 ouui ^^.^js, .gi^i iiu,>*" j»»i f^ 
pA^\ o'Hj^ gi j»xAll JjLitjul JU j^^l \. .\ .Y 

l^ljJI c^l olj .i>lj ,;^| cJ^g viUor oU,«ll J» cjtf lil Uj .oULitlj clhUII UiJ 

^l»f'P xuJI otfj .^,8^1 ^ Z-XJI g>l>- Jy. Ijjtf ju-k^ looall f*^* i/x-^* cil>^ 

.{ULu M .ULu vr) N^n g^L-< ^-i^if 
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.I«^ 



S^j-ull J>l ^i ^ (/%AjA) 4,au)l J^LJI OjUl U14, .oU»*ll i>* 40* ^> SlokJI J^l 

,/j» of 0^ L;^ gj>ll J.UJ Cft-*A <:iie--i' olj4Vlj 4^1 jj3 ^jxj .ij^^Vl yip ^ ji 
.Xt*^i ^^ v5UJ> 40* i^ > VI \x^^ ^j .ji3 i^f ini^i ^i* i>y ^ ii^^yi s^i 

.111. 

jL^ ^ JJLl< l*ji^ Sjl^ > \ t cu^ ^* .ii^ ^ i^<<| a. o<o^ ^ olj .VUJUyi -»xiJI 

v^ UL-; (0^ J5J oIjU* '\) a-s-JI a*Uill iW <:« jL-A- JSLt< l*i^ ijl^ t V oL^- 
^Ul Umj U** i-V . ^ aUjll oL«J1j jo-JI X^* JU iUVl tJU i:jg».vJI- >'il i|t nj 

vfoij,.zia*ll JUi ^ i^-u»i ,».,i«jij i^i oioio- ^ :wL«ii >ui ob;^ ^ oj-jJ* 
udi ^M ^^ a4U uj^j^iji^ L.i3Ui oiJUii .^ ^^ ii^i a. 4Uf og^s-i j^ 
j^Xc ^^1 oii^i ^^ ^ijuyy^fj^ ii^% i)is:i'i\ ^uai oIjV 0- a? fJ i*Ji«iJVi 
objij* Will jL^ ^ jsLtt a.4ji y^gai iU,i ju i*j^ oiyuji a* cjir oij .u* i^tjIi 

y^lxJI jLjVI £j- UiJ^ iejO< £5^ 141-1 i^ joi iliVl oU? .i^ £>- Ul .oljLt* n U5l*fj 

.(.jAr-uii^gj/) 



i\ 
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.^^M-^^AA I,JU>fk,H>»flI:*»>U«tJut<:>UMU 



\^jij:^\j fMi >Vl ,^1 .J< j^jt^ 

.Ml. 

Jol :^ *«o=W olo<A. c- ^^ l*ji^ li^lf i-jju N t^ UljjJI ii^ cJL4 .a*.j5U.1 4o;lsJI 
■^j i^ C^^-O) JLrt^l OL^ 'SiUI Jus y^ (NV-tt) ouilU (NN-o) l;lif ^^ (f.-tt) 

Ct^Ui ^^1 c^t^Jil ^ iS-l^l oitrtJktl »A»I a-<UI JoJWI j;.jUll ^^ iftJUH 4^Lsw. CK c4fc 

.lf4^ 4SLK>sl' t^^M' it* CLm"^ ^/ilb W^ 

o:iisLdi »J* M^ oS^I Wi »jJ^Vi ji>? ,r-^j Wh^j oMI ck* *>->• cii<Wi-"^i jW^ i^J 

.^^jjlll . Lttlj iocr^l ob^l .X^jJllI yJ^Jfj g^ldl .C^l .^1 . yJUJI :^ olli C«< ^ 

l^'UJI itjjJli L4J40 . (^lisJI 0-1 / 1 a . Y WJI jtsi) ItrsVlfl **JtiJI (JLii? Oli^w :^;i< 
5'^l^!JUIjJU7U(/fV.Y) >*ilvjl^,JL*fJ{/tY.»)i«>*lltUJI^^fJLcJlc.ltyL^ 

.(/ft.Y) 

?j ^GDt JjVi uLoJj i««^i ^jLJi ^Jia i^iii .ul 

J^^l Lulr .Itoxlf (mJ «^^I J«U. 
l**^js5aJlj pjUU j/i\ »Ai« H .*i« oi*^ 

i^,.,yi p>ji ^ x-juLi . w I ^^Kjju- £.tg ittjiij i«j^ a^uiM f«ji ji z-i^i .:» cja» 

f+* Ji* •^*I V* ^^^^^ e*^-^ ^'^' c*^' v"^ '^^■^ ^^ '"^^^^ *'^' i*^ w*^ v=" 
s^iea*,^ c^ uijjji li^ cjub .*«^ j*-^ J* ^^^W •> ij *-j^ .^1 c^> W fi-ii 

^HJ l,^tj^\ J*j^\ c*Ai- .iii<l>j l«o*2 ! £6»>^ Jl ^'**!" r**^ v-** •» 
^1 iaai iUU« A^ fie .Lft*>*-I Ji" JU.Ij p^ iJJl . UI fJ\M J-tf v-b» »M vA* t^ «rtO^" 

1\ 
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.w« 



Cf cjLi Vyi JitS. Ul . vo^' Cu^ •^^^^ ^^1 ^>^l ^1 -'^^l '^ ^i^i'^^l ^J^^ 

u^U VA ^Ih i^l^* <:q^l» ^ ^Ul JjVl UmJI ^ dtyJUll .>;* V^ ^^ i^'lpuc ai«» 

.AuUit Chti* cH tK ^ r^ J^ 

ZL<L:Jlj LmcH!>s)I ..:tufJ«J^U ^ <:tuJUll iI^h ^>» olOL;.! Jiej7 -Jt aJI l^ljjJt g^ls; o^f 

.Ai« |.u jbs ^1 vo^i !js< ZtU'V ^^ ' '>*' *^^ t^ '>^ r* •^^i *^^^ 

,^j4j-sJI ji>avi aj.>t lhjIjJI o^LjLi.\ SI A .r 

^jJU UU Ur Lfi-i-'*»«-^< IsJLfLsJll oUUksIU L|J^ll5Ll«j 

'iK^^ Cf f>" Jle- g,* v''*-'^' »/!>*>^' •-"-^"S" ^j^ W*" ' '--^V' "<>< ^Ml »J* »:^ 
v;Li.|j .^.JUJI JtrA. u>rS^ v**' ^^'M' c^W^lj M'v^YI M*«Jl» jjJ^I £?'-> J* Jj*^' v^M"' 

.NV1-I>UI 

.£,it«.gi *j> 1^' jUri ^ cJLtA\ ^ij a*.^i Zj^v' «=*'* ^^^1 "^^1 v^^i "^Mi '^'■'uui 

JJyJ ^1 oIoaaII SLmn ^j ,,».^j JleJbJj ,»4Jlkl7j in^lOwT 0^ UUmII U^Lu{ Mlr^V' 
>1;j . cijH&ll^ aU^^Y* ct>^ i^ gr)l i&JUU \j»iJi\ Ct'Hisilj oljl^l Zll . Mlj^V* U*a>I 

Jl«LU( 3M5UI Ct\^';Lai\ Al<yt7 ^^ ^1 v^'L4-l J* -^jti «V< "^^t «^Wji>^j pW^ -^-^ 
X«4£>jJI oU««)lj ^'lAjil J«JI b!^ J^ «-).^<^^ 2oXi>llj I^aUI jil>l ^>!j .2«il^VI iiLlI 

ir 
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.^5A^-^^M i*JU)i,,M>j^xi««>>UBtJL«tciUuu 



^^.A*J >l^ ^j^ J\ t4»j-UI ,H-JBj .^^LKrSlI ^\jS4i l^J Zoi-** o**-^J 'E^UU 

.<£^\^ 

.,.4^1 ^^1 oU>dl {y. UslU O^jsil 

MAS ,4tiy,jj( i^if, rr#-MV> 

0-. ja*atl loSUI olS;*JI .^ ^^ oUUJI JjW ifjjj .ji<^l Jiiju ^^ CtoAAll AJUIIj ^^'UJI 

C^ a;I JU u«Uai jjl>»JU ^LJI J4*,jJI OJ;!' olj . *Jl* I^JjjO^ ^^^ 

»JU * Um<I cJi4is«.lj .otMl ly* / ^VjN j^JLr ^\j*. 2.m*i. ^ 2«2t;II ojyUtl *JU J^l^ 

. ( .j^^-U)t (^^j/) ^Ull jLjYI {^ Z«b> Xtjj< £s^ gt ^ iZi iU^I c^^C^;^\^ 
JLZi i>i<>Vl o<W Ui . . U<U jtSiiS v^>:tl< Jj^i STiUtl »U<SU . jAi ..>•..>% ^ 



C^O^I ^ Mv^l ^Jll v*^ ^•'^l Z#*«liu)i 

L*>I>WI UUvll ^^-JLo iLuV U«A,-.>fj ^a't'o^" c*LtU5JI a+uS .l-ljjJI »JU cJjLj 

11 
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.l*b«fl 



Ji» JijfJ\ vJij^ ..*^| ^yj Oj> JHtS<^\ UrL.j( ^^1 £4^1 v!iL.I i^\jjj\ kU ^ |K>icu..lj 
oL.>Ull Cukk^i .4Lj«il «Lul ^ (IfrL&s^l c^' ij>>( > V . ) cja^ ^1 L.f>J| Sj^ . \J 
CkI*s>I JJliij . Jolt*ll cUlyjyU olLoslI ^l>4-l ^^ cJla ^1 vt-yi oL|.UJ) oLVU 

jiJ Uj^i i«*>ji owusj 1,^1 z^iu ^j»i ^^ (i».i(.i uw-b £64^1 £<a^i 

. (oJi SjU[j itiisi\ oinut oif uf 

.u->»II 4U*I oltUJJ a,t-Jl V**)U f^jil ^ (tSoosJI iftf^lj •1*-14-I 

iijU) d*5UJ( j-l^l i:^ oUJ if* jftotfsJI ^ e?*-^ ^*'-*-l ^* '='•* •«> ♦=*^J • ^ 
JW 1,^-JI l^*iU f^jil ^^ ( l«Lj.| sJL-L-fj .ttjoosJI itir^l .£.j;^l oMi- 

•u-jJI 0^ ol^UTj ^jjjl iLul ol*Uf I^^f i^^y y^ LmIH lisUj t^i oyr 

.*,-^j»l ArtUo. ^ loa^l .^.^UJI ^f o^j ,^^;^| j.LkJ| ^ aj^^ l;UJ Jlj^t/I ^^ 

.-oj-aii ioo=>i cJLu^i j,a«< Vy z,i5^ jf 1,.^ j.'Lu c>4 Jii ^j a.^.^Mij 
*.u ^^- u !j>i.ij a<^ij j^LJ-w >aj .i^u. a*^ oli ^-l? Jt^i ciU»vi o^i ui^i 

ol^ i^ V* v?A W './iiidl J^l ^^ CftUsJil tc, Jb^ ^ j|j*^l g^^ 
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.^^A^-^^^A 2,ju»,,H>teX!;«**u«IJL«tou»u 



XtV^ ^1 ili.yi UjjJI *J» ^ JjVl X^UIt oUJUJI ^*.rt;.7,.ij L«JUjcl.«Ij Ui»U^j 



T U^tyl) Aoo^ll '-i^*i\ c>\iji^ ^ ii^ (!>>)* ^ - 
tHoosii <juSi ,j«;i^ u ~ 

. N -: ^ |H|iJI olo-;..^ ^ ^{^1 2ji^f tsJt>»[ ciLu'Sf I |»4i oL » l^ r . <,jLk&7j Zj(-U1Ij 
iJta*l ifjAm^j gi^kft^l i-*!^! Uli^i^J 'M^-l i£i^ W < T' *^' t «->Iai>^1 JL^i*** f4* fc>ll ~ 

j^i ju ?ii>jdi juVij .^1 Ja ;>j>*ii ciU^ri ^^ ni-sii ow>ii ^Ij^i 

c»W>il J* <ij^\ ^ UtLII iJlj*^l ,^j Jlj4l aUJtf'j .audi JL* SjS>l1 iJ\jM% 
jUajl uiUktj ^.U^l ^* ij iif^ OiXM\j .g^Uj^l i;^^ vJU>l gri j^UsJ ^Ij 

.jt>i«^tj j9JdJ W£«t(Uj UOiJtfJj .UxW VjINjj l4S»**ljJ .<JIJ»^ 

g>!j .I»*Ulj a>:^l ^^ iUU;aij Jo^JJ i5:<LUil .Ij.^'il ^lj»l vJLW 'fills' ^^^^ fii ^^ 

.>jUI 1*^j gj->jJll ijL. ^Ue CK a»3o4 A-U j[,a*dl (.Ik! U .^Jjill J--JI jl tf)>JI 

.igi ^ ^«As)l ^^ O-j l>lj . ijWllj ii-ll i-Htlo . »U=*-!Hj 

n 
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.l«/JI 



^^ ,f^siii\j .v^^Jlj JjUsllj . J«lisJU .vWs-VU ./isJI i»Ul ^ c,^ 44JI ^i^- ^ 
fOSsU i.J3Ul 4J>ll .jll itUj oir^UI olosPM <3*« oltl^jjVI Jtf c^ ci/^e olj,i.| ^.l^j :6> 
>Jbtn\ ^jt ItL/ 2ij^ JjUsy i^u^^l ^ l^aL^ju ciL^Vl jj* ^ jUs^L. U .oljUVI ^^ 

o W ^'^iT- .r^^J 1«8-Ub J-^l i>*-? J«-5«» ^''i* li^ 5«*«2-- f\ JWU- oL-L*- 

ol,;XJIj jiljkJIj a^*jaij y;^| ^ ijjLK^ UlmSS .^I c^rjJI ^ ^,^\ ^ -^ J>fl 0^ 

tu^l oMkuj l*jgiixJI 4^^4«>l f lAJI oUlS:.! £ft< Im-UJI i,Ii4-l if* £ts<j yK^I c-^fil 

vU^I ^ a.*^! oU-jll 4^^ .XJWI jU*f ^^ jLjOrtfl ^ VWI oVSlJLlI i^ ^-^iiij 
fj4i* o^' J»Jo .iiiU Ijj^ 1^\J4.\ j^ld! JU i,*«U!jl c»L^j^\ ^i}j3 ^j .oUUI 

-b^l uA* J</< .^1 Ji^l jLtl £H Ub^l UjI<ja«^ ^^ l^JLcJI a...UJl< ^^^- cVs 
.OLjyi Vli J»a^ liLsiJl U4l-<t< o>UI i^^ik^ • lil, .^^S^LsII jlfcl ^^1 ^1 liS;^-lSL^j 

£V 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



.^^A^-^^M i,jMH,j,tjjaH:i^ .Uef Jl*1 ouii. 



^j \^\i ^^UJyij %\ ^\ j^i gjtj ^uj.1 , LJIj ,^1 ^Ui. :i/i^ .*y|jji j^j 

j^ jD^kVlj . 4^1 i^ i^J;j .:,^ i^jLttll (.Ifc J^ iooJ oU<a^ JUil £^ .^^1 ^^1 
^ j^ A^lj .l^-U^s^j i^LI oUku £. fCLt ^ ,.*UsI .0* JAi, ,aict-< j^jis. ^Ifc 

.^Ul 0- 5^ C>l^ V* '=*^ V»" *0«!*JI •»"? .S*.jSill OU.14.1 >I ^^ 0*, 0* f»JL*JI -tut 

-t^j 4^1 t^i s»^ S-J3UI a«:fcjJl oieUi :gb c^ ^^*^i j.ikJl 

. s ^A^ .ctijJi J^*-' *•*«*• . r ^oe .i^ii^.i^jjiajfii^^^ 
(Y'^») li-^ij .(NVt) j>Liij .{NNm jLoU .{^r^) dU* :y^ v^- juu. ^i ^^ 

li»yij .CWN) p^lj .(^AV) Ze^Ulj .{AA^) l^jdl :^^ ol:»< gpl ^^ i^tfL^ .SJltj yit 
JUL, Uj (NAA) lo;UJIj .(VY.) i<4lJL.VIj ('tA) gUI i«.1Jtt<VI iJUjilj (tYn) L^l 
.V^l :yi f.Sll 2i\jiij *Ji\ UUJ I«uJL< X,..«JLiu- a[iji^ «^ Jl I^ljjJI Zi^ >!>l yr*a;u 

J-bJJi ^^ oijs^wi f^^^\j '*-oi^\ J^ i-j iiy^'j .at»u*i(ij .i^*Us«vij .i^ujuij wi>a!j 

u**»iJ .;iU*il (H^\ J*W e-ls; OjUl .1^ .li^\ ii^jl\ iWa< ioJl^l *W Ju, U JJU 

g.nsdi ojUi ur ,aoiU)i JUS u a<^i sl-jii e»*-»Jj lA— 1 ui* oU>ii oi oik->sii c^, jj>Ji 
xv-Ji Lirt . Vitj yit { «A^) >j w-^ ouu r a^u* a-Mi s;^ *i>i cf J^^ »^i c»i 

j/JUl -KULL, ^>;- i,l gJliJI cu^ Lf .1**^ oUU (A) a>JL»Ut Vl^J W^r ( Y5) JrtI 
ii^ijiJbdJ L»UJI iJ»Uw. oUL- »JL* oaL->u £6< WX-*-l ill* Jji> J*> '!'j ttol*i* '^^'V'J 
1^1 »j*LSu olk-od lifLu.[ iW* alls* c-W jOJ J.j,.j1«tII ULlJI 1>-Jl< U .^r^pU ,^ 

VL-^! iJ^4 ji j*l "^ c»i <W '-^ "^oU oi-* sii»^ {Ji-^Jij i^tLcJi liUiJJ uw ax>iiiiJ 

lA 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



.Itu^ 



^ VJbt. ^ Z)L^ J[ iSU'i jt^ >iU4^\ Ck«U ij*-^ ^ uM^ Jlilr^tl oi ^^ UUf 
CU J«'^ JL« 4Ml< •ULII Ij4^i {^ Ja« \i .f^fiirdlj JUir'Vl IxAur Jl<^« ^ 2,^*^1 ^ 
^ »U:^VIj S^l^'^l I^^Um c^ *4U!)p .lJk;u itjoS liii- f^j ^^ Cf* ^^ %)^ ijciisi\ 

ji^^ .2»«!A«vi x^Mijiij :Cocrii i^jii c» iijf is^ j^sd? tbu- cr* *^»j zJuji W>Um 

^^*»k:tl ^Ubll ^ LtJjo^l guiUJI JUaIj X.UJI 2it^\^^^2^ gklu V.x>U^I &«y < 
l»Ustl c«ltL« C;}^ ^ 2Mf b ^tJLiksJ' *i* U\J!i\j itaZij 4«Uj t^^uiTj a#>^ <Jjl^ ^jUtl J;>l> 

.lo^Jll 2otr)l ULu^l jW^ ^ JUl'':(t olt-^Ovfi . Ulj 

.SUA .jU .4t/J/oU-(^/iW/ii^*^^ 
oljjui vwM.*. t^liVI oUi cirL< dty^l J^-^j ••A' ^J 0^ ^'^l oL<U5UJ 4juw;U Itfji jl^jl^ 

ji LJUii »ju c«ui ja)j .6<>*in cf J^Uuilf .(KjJJij .akij^ij .^Mi Ij^J^j . J«»ii;^ij 

•V^^l ^f^Li- ^y{^ JU > I4J A£Mijlr l>jAj tju 

^^j JOs- J^^ . Jiu^ ^^Aui" JL^4 J^^^ JeUSJl li**! c.k/JJ £>A!ll jlJ^*^l J-U> V*-* 

jktJucJ ^»UVl ^IfJI J^Li «;«^j ol<U5UI L^lr o\ifji ^j^j l0i\xi oI^IiaJ'aU' jl^VI 

^ ot«usOl 1-4U at-iJi< ^liVi j-*j| ^ f4s^ji. o!,i- v— J-o*^' <:5ol»V' ♦=*^ <^ JU^^' 

./^^J^• aji ^^^yu*. ^^ iw* ci* jj^ j?:>7 "^ aji j»w j^j .-or ji^yi ^^j ovipii 

.Z«JUt.| ol>L. »i(<> ZmjUI ObfjA oUboA* Ji7 . \ 

i^ ivs y^ js^ f^i-s cu-js* ,»4W ^^1 Us^i Xoii's'i oitUSJw o^ii'rfi ^ .r 



i^ 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



.^^A^-^^AA t»aji ^,.<^i u^ .u^f jL*t ouuu 



jlj^-rf ^\J^ i^ljJI l^ o>Ul ^^1 oltUSJI UU 4Lj*I 5 Ji- oL^jJI ^ xu d)L* otf 
£»- *L^I jlts*lj . L^L-iSl > ^-a*Ul ^^1 .^ g.L;j< *U*I, .,^^^j ^^j j^bvi 
i»L-JI LJlSL- jjjj .^1 j^ai.1 olp- ^i il>5tl ^ ,,.^jij( j\ ij.u jjtfl Jji-rfl i*jki.| ^'s 

.v**l4-l 4^UI ^1 cJU»l j4«2 ^^ Ujj* S^fj SyliVI 

Jli '"^^--rtH S*^W ^ o-o^' i^ j^^ i*j^l V'U's'l oltUiJi JtJ*« J\ i-ljJI .JU cJj* 

jjj .«!^j)tj v^^l er* J«ujij .fijid\j .ik^jSrij .gA^^Jij .j;4l«;ciJlj .a,..iH.tJi oVLgu 

.c^v^^u. (:^gu ji« A^ucti J4I 4£^jU z^i AA*v oil 'i^usui 

» Uftf 3jU i:^ Jji>UI XiJ^ ^>UVl Oijl^l J^ 4«^j • »-^l CJ^I jl-^'^l i>U« f\j**s^U 
. (ol>u. ^^ ^ Jjrl ) lj^\ !^»^lj (ol^L. 4^ J^) 1^1 2I0UI a»o<^l ^ 

-:l^ls)l g^xJI ^ Z^ljjJI cX&r Jit 

,i» .tr .rv .YA .Nt .r .v :^^j^x<ur{Ny) oVbsdic^JLtu. jr^^jjxf 
a* x^^-j/ u«j>' ^ L4:i4< /^'^J.'^ JUJ jjjk** ^ sw* oi* Oiy j*>'' oS^j • oi<iisyi 

^jfi Ur .3^4^ OWU5UI ol Ojm X;^l »JU v>^ )/f • */<-o^* *^l c'l-^ oL(U5Ul 
. l4;v>f ^^J oliUSiJI I^jlr ^ il^l (Hit j«Us)l DU ^ vl^l Ahfi oli Ju> 



0. 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



.I«/J» 



l4U&.yij .^yMLj.1 ,»JksII l^Ui Jiltjj .^1 ^It fLj»ri\ ^ .aJLa) Vj^I oltU^I 

J«,^M^Ij 2.«JU)I oVledVi jUshri ^ ctH^I c!V( ju>)f %jk% 1*111 * Uul ^1 U>UI *JU cJj» 
L4« JLAf&MHt i,\ ^ olt^yj olf lu£»l g«>!!U:^lj Uijt- fAii\ JjuLlj . Uj^wj Ct[M[^'i\j Lf^ 

pjUtl^ Jt.«»c)l ^ oL-yi JU ji/JUl j[>7j a»JDI o-^leili oUmJII oL^I v-^ ^[iij\ >ut 
^ I>IR) f^jUl o\iLtaf\ oi\^j .ol^lj c*U(JU)l al:;»w« ^ X«U t^l^ . L*^ oUlfiVlj 
Jl« j/iU jaM)l< Z»»LaN^I 3i^jsi\ ^ j^UII Jl U^;.^ oUljjJI c^ {u«lj «J> .flli^i . l^l^l 
•:«< tUf^l lr*l^ f^J Si^^ CiUjA >>$j .» UJI ^i Jle^l 0^ ^ 2»J<JI «:^'^^il Ol jW»I 
ij^l «JLm 4f<«...MU( ^^j J^ J««? ^^j^ J-lj» t»" f^**" V* 'l*^' i/>S— 4^ *ij— 41 

(X Chromo- ,y^\ ^^1 |.j->.ji^ jL-sj VIjj a*'*^-«i- Jl UW j^^iJI ^ ^jVl ^^1 

.some) 
U^jOJj i>t^l< ^\j^'i\ 4^1 Ct-41 ttt< ubyUI ^ I»^W» J-I>JI ^*t< ii^t-UJI ^i\n Li^ 

tr^f ^ ^011 iXt^ vJLn. JI i^jll 2a^ |.LtMS^Ij .2i,M Z,,.u.o^ ol,«iu«7t/:^l ^[t .|»«lcll 
Xt«^ O^ILm< fiL(2>1i .I^Uarl I41U l,^.>^lj p>JI g*tH *^j!j *l^'i*'i\ aIjIIj 2l^>iII 

•MJI £K»y I > H^' 'Ul j>Ji< J-*« Vlolj >5)U 
^*UYI • lit 4^ U-jJ o^i jJ V^H-*"?! -i-^l-J-l jUrl ^ C.0.5.I ^1 oUljjJI gJU; cl >Ji«j 

.:ia>j L^lji Z«JU)I oVLtJll^ jUaJ:^ C^^l CK* 0O»^ ^>s^ vUi 



o\ 
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.^^A^-^^AA i,JU)),^.oJsXi^«t^tJ<^'ctt«uu 



C^l ^ lii\j^H\ IU.JII< Z«mmJI 2«i>:)lj 

XU-^lj Ii.w.«i)l 44</Jlj |>,^LJI v^ u^ l<>ai«..<i' ^>;2« !«£«{ |»«*^ 'UJli * l*( ^1 S^ljjJI *i» cJa* 
^1 ^ Ul^UJj itt^i jilj oli4±M,l ^1 c«3$Jl elb i^U ^ S^ljJI jlk7j ,^l ^ liihf.'i\ 

^\ji\ J^UJI c^< X^Uill c^ g*Ull cJLul j^ ^ j^A *^jii\ U* 6< jWut ^ tlt^\jJi\ 
(ft SJl^l UTjl^n' ^ UUJI cJjSsfj .Ii^t'li 2i«*J^I '^o^lj f>.>l^l (/ iii^M?-) <-M^^ L!u«s#M 

CllSX M>Hj il^l ^ 4j«jjtltl aJ>IIj ilW' fj4** '1^ '^1 ''■■**• y> *^JLf* ^j4** (Vt ) 

.z^i iim" ^i*^i '^^i :t)U=}ij 'c^i v' "itW 

CiUUll ^J J-siju-aJI J\ lA^\ eJJJ ^^1 vU-^l Y« .\ .Y 
(a^'ljL^ hJji) IjuzaIT oUUf plkJ ^ loUsi-?! 

^_^ l^UJI . IjT JU di>cJI Ji* .ii,.7«.ll oUUI f,\hM iil- ^^1 iiULr i*Uo .oU*Li.l ^k> 

^^ j»>MI i4J» jJju- ^^l oL^-Vl ^^ dSjJ/I i-ljJI J* CM It ^j .U.a<Jil oUUI ^l^' Wl 
( V V) c-Ji; X-ljoU !bl aJi J^l cr* «=^lj .So^'rfl oUUll ^ J«^-JI Ji* ^j-jJI i*-W 
4-J djU j>aL* c>l«!-< <>• '♦Ia'^I c--Ui-lj .L,Usi-yi oUL-U ItiLil j\^\ ^ J^s Jt*- 

{ t > ) ^ i>«kJi iiUi Ji4>< iii^i oy >u* c-*j .UjjJi g-a?- 0- yUo gur ( ^A) 

. ( . jAV) ol,ill J-U. olij 3L-MI fie- c>* I V 



ci yr=JI iJi^jJI cJSLs liUJLi, .oltJI iu^ S*lt 4l**i-l J*H *-UJI t»Ji^ 0- ^ ■ ' ■- < ' T"" 'iUWj 



6X 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



.l*o»JI 



.jlSU^I ^ Jx. i0,fi^j ^\Jtjj ol*:^! ^ l^\ ^ J«UsJI ^ ^Ucj 

ui^y I ^ IliLl ^^-o^l '^ * (-^ti V^l ^./><»^ ^'> •^It'J^' (t^^j oULilj AHj^I |H>^ 
.iuLtl ^^ jjoi-f Jrfitff jilj* Ck» "^li** ^^IjOJI till J^j .^1 ^ VU 

Zi^tll ^ l^S^S ZUJll V!^ «::'Ul|SI «^gL. Yl .) .Y 

i<a?,t.t 1^1 oUjSL. t^is;? ^;u liLwi .ijUiiVi *Jk;ii Ji^"^ v-Ji< ^^l >^^\ fi^ «iUi 

Ji^ oOi ^^JUI oUl^l o-^\Sj> ji^ ^ iiiJbLI i»:jsi\ 1-ljJI » 1^1 y^ gjjij . Jkj-ltlj ^/t«WI 
txDI JL^ tiUJifj • jus L«i ^W2tl |»4«U j^ u}>^ ^JUI £;*ieil iy ii^ JL» v.o^^l v*^^ 

. I44U jx« ^> J^j? ^1 ^Ull c»\Ji ^ !^ J5U Z«)Ur)(t 

UAJI £^ X«)U ZjtjJLf £ju24 ^l»Itl ol oUl^ ^'L»VI J,^*^! g^ls; Co4>lj .g^Lju^VI ^^^trll 
ckA^j v'''-*" fct-MI oljii :,! ^;UUI JJU5JI ojy U . (ol^l) ^;u.UI jUVU VL*isV' 

^lUiY' £:<lr" «-^l •^^ it* ^^Ij '^ J^ iJ<Mlt J»4^ :it^^l ^1 I^ljJI c-JU- jJj 

LcstI L.ljjJI c*<|l LJ" tl»ji.\ ^ OuJI ^^JUj S^U. ^IjJttl ^ j>l SjLi^ x>^J '^1 j*^ 

uu^i L,a ^jj UjaL^j a.««wji ou^Ji yv *> .y 

j^^i Ziu.iw f^v'j 

or 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



.^^A^-^^AA 2»JUH,,.4>JuJ<2:^.UBtJL«toUUU 



i*i*»jVi iiffjij^^u fj^\ u«w <uuii a*.^i ^ <^Aiui c/^ 

^ ,.%»-)flj ZJUvJI XJU» jjj UjaLmj V^I oUjUI u;>l^ ^ Ojj Ju^\jJi\ tJ* i^o^t 

.C>*j'^l y,» ^^UkJ« ^j v*l^l fslUaJI ^Urf 

V^l< L^Lmu «^I j^ ij*i .Z^ XfH^I oUjUl tlQi l«;Ui.l "ItU U> gfisJI o^tj 
^UoL( 1^ V>^l oUjIrJI jLhS-^ jlJ'<&''l 2^lj^i •^^ L^ .'J^l I^w^' u'^l •WL) 

.JifiVlVljjJlol>uJI 

^yi g;^i^jL;j .x««^u v:a«vi ou^i ^ v^ ou^^ Jjb .auifi ,i*m^ ^ v^i 

l^AlJLii'il UU.^1 ^ .jLJI ^^JLiui |.U;cu.l t^ju YA .Y .\ 
d»>JI iJlO o-j'J^ tr« •io^^l ^y< ^J^l oWl^^lJX-•)f 

.iojji jjtfjj j-s^a" .Ji*u*vi uoWii c^ i>d» (SAW) i-ijji Ji^ c*>j .i<^i i.«yi 

Irt^U-l ol gAaJI o>tl Alj . N ^AV/AI ^^IjJJI ,.UI JiU .JJUJJ i^s^l oL^gi jiU* 

01 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



.hu^ 



jJU)j .fc^l Ji ai>H ( • J- »- « ) tibSH VL-*-! xw* u> >»w ^ •*?> jt . 1*1*11 j*ji 
JU> j4^- ^ .2:bU.f oiiWi^ ca^w^lj iSx^-vJI ol<W:!M .H>^l ^jUl Zt^(< U .ol.>ll 

.,^1 ji .S^l jf >>U 2^g \^fiL^\ ii\i 

uuLi jtJ t'i'^i »M i>« £U>-ii oi^i UjjJi cm^jI uy j^\ If J ,,4*A)fj ^1 <:tu^ 

:^i oVii «j:ij ^ ^^ jijujii ^ijLkx-i jjI t^ .t .> 

.til- .df^^/ iu.(f , 'IftLofilj itJUyif^jUf iiM' JjAjtfl AlJ'llj!^ ^ yuil Jj^ 

Uf .Jt>os»l ol^l c^ ,V jl ,^^Jl, l4^ ^1 i5«^ -jf ^1 l^iUI Ziijl^it lj%si\ fUa 

»tril . I»f ,K>ial i^!SL.Yl L^^l ^ i,^^.„i^ ^U^| ij^U ^ jjjiL, ^ i:,s«i< «i-ltJI 
oi* ^1 ^^ V*-^| iii, j^ i^-L«.vi iWjJl U^ (T-Test) (o) j^sil ^Jks-U -l-MI 

Alb iiiJij ^U4V b . UiVb ji^^i ,a^ui f i^-ii 0^ jy ^^ jk^ujij a^,e^^ 



00 
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.^^A^-\^M i*jufl,,.,oaxiix:^.U6fJu^t«:<L.;ju 



iSj!iLdl pl^f i.^1 ^ ^ UUI ,rts^ ^*f f. .N .r 

:i:^i^ <:^>*jsu. ji !>,^ jSj .z^iUoj gu> ^unjI r*4>J^j ^^^i ^14- 24<f3>^i I'o^i 

a» ^ l^\ fLjj . Li*j^l U.-!, J-.,, gjl^ g^U VU UljJI Oj-a-fj .Jk<L>j IjtW^ 
^ »liVl ,j.^ Ijl^l £!is*^l 4!>t ^^I i-ljjjl ;;ii^- ^j .(^) J oUUJl ^^j,- j>aJl 

2,^*xk« X14. C^jSj .Lf^ vo^l c^ f^ JLr^' <^^J ijsii\ a* .Ljf L4«l» yo^' f* •='WT 

ju v-L-ii ^^-LiiJi crtWi J«w ,,b;*s-i< oiiUi J»w f3j .1.UJI .lif • Ufif wiu i^ UjiJ 

Two-way *a*sll v*l-*ll ,/l:4JI w^< iW^J Two-Way ANCOVA VxY ^^Ul ^.^--f 
j^l/i*. JU ^^.^jJaJI Ujf J\ ^siH i*:U.-l 5W4 ^i a> 4^ l-ljjai o>fj . MANCOVA 
voJtsJI ,J oUT ^ ^1 j«si.| Uu* :;i^UJI itj^ijil JL J^oeisJI i*>-jai cJ>i il .j. . N 

j^*t . LcOA-lf j>t oLIji . 1^1 Sjji^Jh L-IjJI Cm4.jI jlI^ UjtH jys SJTii oli Jjji j^Ju 

..^.^jJuJI :>!«. ^ JU'UI ^Ullj b^AsJI f.lS;*-'^ ,JU1I CtUb-l l».jjj 

^1 c^* ^^1 iju ^ jUj ^u jsi^ ^-tJJi ^1 |.>u jL .j^i . uii jt i^^ 

I^Jjolij ^1^ ak;w. ^ J^-stl fOM- ^1 Ujidll ^1 l^\jXi d^gi ^Uj .aIUUI aL'Ljj 

JI (:«*.gi j^^j .ZoUii iji.jU.^11 z^^i x«i!^jdi .^gi ^1 jzJj .2<AL«sjyij x»«La»'^i 

l»«icJI kiLul JU »jJj\ »\ii\j .^1 VHJ^Ij ih^s)) c>4^ JI •-Ih'aX Xm.IjJI *Jl* cJJ4A^\ 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



•».o*M 



^ jAi^ J^ .ol,M»>JI ^ I«H!^ (Jl J^^j .^^^iaUdl ^^X'^l gb^dl «it*.l^l |iJLMS.«l jUIj 

<(l>A^t SjmI^ •^^{/dl |»mI t^^SoW-* JU0W* 
jL>*>»t^ 2.«Mii£^JuJI oLtfjLil j.j j.i7.t tlil oljJU J^Lwj ,;oitJ^ ImIjJI tJU ,^ J^j*^^ ii^ 

|.««2; jjL# Jl« yp ^i J^LhJI uSm< ^ jo-i*^' CiljJ». cJLftS'j .oltillj ^im^I o'^Vi .^a^ 
g^sJI jt^Jaj .ZJUJI ot^jUb' If U VUoVI UtJti\ i^l>UI c^ .2»«<,jdl oUjUJi VUyi 
lt^«M o^l^V i .fc> fy »U{Vlj jf\J\ jU*)! j;>&xui JLoj t>U)l jjs.^ ^ .r«el-*« JlJ's^k •^Uij 

^J I^!A^')fl ^1 >m} Ci»ji\ ^ DuJUit oUlfii ri .> .Y 

JUj .V!*-! >• J*CJ 0- v***"' fU\J^{f0 OAjVI ^^ OsJUtl ^ J* JOjJI cJjU i-ljJI 

. If^ «JI»I ^1 v*Aitl j^jJij . iU«^l 2<fjO li^l aUJIj 
.Ool A^Uv. ^jLl. ^ JkJuJI SoJlAJIj 3<>U«yi «:{dU>jll ^^JLa« JL» :UbJJI ^.j:^ J..j:.il 
(«±iUlj ju^i) ,j*L^I of.;.aJLs.« vu^ c>Ui ^'LJ ^1 jj^j^ •ctsJLtw i • ^ L^jJI aIjJI ajl« fXa 

oV 
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.^^A^-\^AA i*JUJi,,.u<i3ifiv*uJ«X^tciUU. 



.(Zt««l4-I iiU^t us>j ^/^W) *\J*% W\ijj i^A") Zi^l xuuij 
.1^ jl J,** vv c^ a^ i-l^l jl ^^1 ^uvi *.^j ^1 i,L*vi v-ia jJ v^l fl-Jl i^ 

^^LdJI olfAil J^Lm i^-^J ■V^UI iJjJlU L4£».«Li ^ f* jjtj 2*aAj Y^ ^^ X**^ Ok JU« 

,Af ^ ioli* ikwt- 

|.bMu.lj .*ju»*s(lj jijJLJl ^ o^'il s^ oU»L«;ji :Uji.^ v^-^j • ( ^X) ^^if oU^* v^-^ 

jr ^^ ijJUIIj j/i\ J-I>*)1 oltl^jt tjL*j . V^JI oUjSUI oL*. ^^- CH ^/«UJI J*UJ1 

.oUl^e^l tti^ olob^.'^l Ziyd .j^z;t«sJ^ ^lUVl oiltsil «yi« vi^ !>ij •Jtt" 

Ur D^j^l V 3L^^lj ^J^l e^t ^^'U^ >*«j^ U4^U 

. M/U .(k^ -(k^ !««(«. .r«> .ija« .i;^/4iri/tM^^' 

^ cJLL<.l^ ZmIjjJI *J» Cw>U JJf CtiSiU U« ^ A^U-lj l««jSU.I {usiiil ol^j^^Xi ^'U< 
(Jlo •OAj*>'l ^ l^li-lj 2*o^l c^^l <^^ oLijXij ^jju g#«jk. ^ L^ljjJI ^jjf^ J^La; 

^>lg jifO.'ifi oi^ v^ . Ui . gu . ui,*.! . W :4^i z^mji^ ;i5Liii 2^f Xo* ^ j^ 

.I^LLIj Vj^I oLtKJI J iltHJ^I {^ l^\t X^Vl ji Jl(dl J* ^jJuU Z^UII Vj? 
C^ La JJb »Jr>^ r«J^I ^ "ll^^J kr^lj ^a'*^) ol^lJU'jfl Jlt;^ c>l Jt ^1 iM^I J^^J 
^ ^1 ^Ij Ij+Ji »U<^I Jl^ Ul X^>;i.l og$UI J C^^jJll >- l«iu c^ 2^1 o^Ltdl 

ogi^i« i^u. ui>tj ^i^JM og$Ji4 :l»u o^isL&« tjitj jij .L^u.ij i^^t <:&>'>^i 
,^^i A<H>i o!JisLi* i^^^\ idAJij Xt*ai c.i»nsL.Yi jA? JI wl>^i< 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



.i*oJi 



?jrt>.:,tl :2rA:)l jLhVI ^ iI^jjII ^ .^m^I ^'Ui of j o:)(Jl^l 2^1^ utr^ I^ljoll c^jf 
:l4«*l aaI^JI ItLatI ^ AJk» ^ ImIjjJI cJLtJ' olj •2^lj J^Lat-yfj 
.j.yi ,JLs)l ^^ C^IS;;!* oMSJI ^j^ 031SL1. iljUU - 

LttjJ IA» ^J«.V I^Ija) 2«jThUI I.«ojJ1 rUi^ n .> .Y 

x^i^-^ij z^^Vij z^ijijJij i^aMIj 2<jl;ii<JI :^ vT^ 

if* 1-bjJi csWf . jJi j^j^j .5U*j Vj LiU f<>Ji oTydi ^ i^ij .ju>yi j<>ji jt 

•Ui* jlk;j lyT;ai J^l xu2 ^1 oU>ll L. - 

• Ui- iK *if alt- f*t l-j 1-U i^TjSlI i^l Wi. OjSjj- ^I iiii^ll oIhWI U - 
i^^ UiJbij Ui*-Cj IfU jlkj oLjL. Luol JU i-ljjJI »JU ^^ i«LJI l^TjiJI 1^1 j^yCf 

.jy-b cu^lj ol— •Vl) xbf Jiijt»l\ iAi-j iH>^l ZAi- 
»=— tj^ 0>f *-«e 0- MjiJI J^l 'W ifro W^rti ^ iX oU>sll tJLk t)j< oUOUJI pjjj 
Jl w>i4iJ U-JU ;»<yJI Ul .J*-iljJlj JhI^V'j c»ji>Jij J**^b oMij i»5krJI V i>*''-^ 
.0* jiKSj .aJJI< c^jll ^^1 oLj^Ij .aJJI, ^jll ^^1 ^l^lj .aJJI^ ^jll ^1 4^1 itjyl 
^Xi.1 ^y I ^ uu* ^1^ (k/JI oUJI 1^1 M v^JI o WJI 0- 1*>^ J^li. c^ cila**rfl 

c^ jid jf 1^1 J Zil, Ai^As-Yi f iso-' i>* i^J^'i' M>ai 'ifiitit <i*-Wi ^ i**/ ck^j 
i«.wJi ;»<yj|j AoJi\ a^ij ij^fijjji i^ij :ti»L^i z^ij liAJUJl i^i !^ V iK 

ijOsJIj it^KJtrSJl i-oJIj ii4l44.| Irt/Jlj i»-Mt J^os'lj l*rigi-"^l l^lj XjL^^I IjtrJIj 

.2J14I 

i^T^ oi^oJ u-*^ i-iji) M>ui 1^1 pLfu rv .\ .V 

.VjLr^b X«.>^ij Z«JU}|j l^UiJIj l^JUtl V 

♦ u 1 .>/ -jj u*i(. .s^yuyi c^Ujjjij h^i itifs^y, *i^^^^ 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



.^^A^-^^AA VJi<Ji,;.<^ta)i%^*.u>tJutoi..;a« 



•VaJlj .MJij .j,jjuJlj .1^1 :j^ui a^T;til oirt/Ji *4/ ^^! j^T^oi .^,141 u - 

^rO^» iTjSlI 14JU J*s4f ^^1 uoi-^l oWosi u - 
a»«^j .sy-lj .^\j .iL-rjflj .i^^l :^ l^U oU>U Uol Jl* Vlr*" X^l f>» 
ItJloJI :^^ o*''— *- *=— < a!>I *+« Cr» M>^l olt</JI 4u Iff ^ oL.>ai »I» £5, oU>l*JI 
^^1 oLJ^I il^l Jl cU4Ji [+^ l^\ \J .i^gij l«,Ls<Vlj iii\jsi\j J^^lj oL,4j|j 
.*Ul< c^jll ^^1 OUVI »l,4lj .*Ul< CH-Jll JssJI ol-WI »1«Ij.aUI< Cf-Jll 
oli^li ilfJo-VI ,Jj .1-Uxll g^^ ^^1 oliodl 0^ W J^(Jk» v^l M>ai .^,41*11 ca^ 

J^\j Ui^i luJij ^1 oT^i .j^ ^ a-a> i-ij4 oLrt/ji ^ 1^- jy i-ij» - 
ouuiij oij^i M< ^ v*5* Ji W lot/Ji j»uij ogiiJi y^ oirt>Ji ki* o'.oA'" - 

(»^ if J •(•■»2sJI ^Ia* UU AeJL^! .ih^ ^ .|JUJI •ijilt'j (JUstl j«Lc«j ,^.<^l J|> O'tfla.u.. 

U^-Ij '^rtiUll tJU di^ oltltJj'Jfl yL-».j tjH^\ »i* W>{ gj^ V*" ^^' v-^l V*-** 

. Ul ^Uil JJUJI >l^ jf oUjC. aM 

if*. <JU$JI If^ |fi( ^1 {iij^\ XgJL« .|H)^l< i>.,«illj iXoo^l oL.jLJI <:i|\.Mj|i . Ih>asJ 
£l^l ^U« JU.t l4JUj< VL^a^VI oUljjJI i;-oJb- v^L,l ^ L„UI ^l>Jlj X^LxVl ^l>JI 
f^l jy; \4?y^ ^^Mijl^^ i»Jl*iJl ji •X'wJI jl ItUSJl olos— .^Ul< ij-^lj .plkif 

•i,>«i>>s)' y^LiI S«»-^L^ ,j«j.4iM{ jtLoll 
jOlj •OAj'ifl V* ^l*!^"^! iWI V* l**Us(f'5'l oUljJI ^^^j ,^ f^ i-ljjJI £-j;«^. J*A 
oUj 0^ ^^J l«^ YA • ^f tUj^\ f^>stfA (f» '/ft IfXt^J cJXt XJ^b Xvn £tA(dl U» JJU 

.y>vll d.>JI XJtfjj S^ijVI ^Ij S^l 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



.l«oa« 



2«;U..VI ZmUIj v^UI ^lj»c^l< v'!^"^) ogL«tl c^f . ^L;- ^ JU ,,.^^1 v^U 
^U* IfHt^ C*j|^- y,JI 2tjiX\ VM*J1 oU*. :^ ogUjJIj . (SPSSX) Xtf^Uaj-VI oU-ljoU 

.^Ul JJUdI ,.Uuwlj .ol^^jVI il>U. u>l-*-j 'fi^^ 

g^t a» JLt; .IjL^w ^^ Z«v« >lj7 Jl« f-ftSii^j .ciLLsT^I I2j^ ^Um&.I yj j».|j ^L,^ 

. U,)! jUii .£*^i j>)i . bis^^ ztUi ,^..0^ v*'^'^ <:ts^i |>U;cuw( ju> 

jSii .^Ul JJkJJ it^l^ Ufj .XLUcu £]»<!/:.« Xoo' SJui* jh" j-'^-^ "^ ..kj^I v^^^' 



2*JUU oljiji <yJLksJ ^i 2«.y.i>LJf iLJi\ j^h r^ .N .Y 

^ jlj-a-l< H i .- ., J I a,;aJI ^^ .ij^ ili-l i^L< ^>U ^^ tfrJUll ol Xijy»ll JlUJ-l iy 
g^L{v=-l cJLksi ^1 dUi £^ jut jt^Jei\ i^ Uy ^^^fti-j ^1 dUj .^U ^Ua*i, ^>i Jl^ 
lt**^l oUjJU*all j>i< ^^^ J3U i^ .lU-'Sfl ^ gjjl U» ^jf^ ^j3 JjLa< ti^n*' IJ^J 



AN 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



. > ^A^-^ ^AA ;«jufl ,^4;jte}i i:^ . iji»t Jut <::iua« 



l^\^\ liftjsi\ ^^ Y -Y 
^Ij^l S .Y .Y 



«4)^i4A-i ju 4-nUiii a«oJdi Ju>.vi cMSj jJI y .y .y 

. (n - o) i4;lj-i* ^^^1 i—if ^^ a*j»ioJi iio=" V* **•>" s?>i" V^^' **WJJl ji— JtV 

Afj^nJll -:^UI j»JI JLe ^^,i>U J-* • lit< Ui* iK Cj2J oU>*j{u f Jl 1«J!>A* ^><. i .. »T fSj 

jyt-'jJI ^^ ol^ ^l.!s^fi>L)liJJtfc^/^.-A■ JSLi^iJ4i^«a#.U^llLJl^l(^Y-o) t 
^ Ci\jA ^\ *ji)l ijjtf o-» /^ '-A. JS^ A>4''>ii ^-Ij vk-» liUl ^1 (S Y"«i) u itj-jpll 

oij*,^— ;■ AjjLiiijjLj^ /^.-A• jXjtnt »>*<!»o J^'j J*" ^^'-^ «/L»4>i (^^ -o)j?i*>*^ii 

^Ij l^HD^I oLf^l JL^Iu JiAo J^J j^LiA* J5J a«>lj J^^ uLA ^fJ^^ c^j ^^M (t? ^ 
(Tukey) ^/>f jL^lj (ANOVA) ^IjsJI JJb2 ^l«s;.l t**.yi ja;*a-l aij .^L-l v'U o>m-I 
/ ^ . -A . UjJJ Ui< jL#.|j J^ iiU- ^fjif\ C)l 1-ljjJI £;laJ o^l jJL, .i-l>JI yrt->> o-^**! 

ju ijjLiJi Silo ju !> ^Jdi i^*«ji ^^ ^*vi ^ g^vi J oi^ » o^^i »>ui ijjj c^ 

AY 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



•z*.>W(x«o*>i 



*=-'Ji*»*-'' V*" Ut>^' oLljjJI gAsJ ^ l«ljjjf tl* 4^1 c±0js L lijU* v>iy< ♦i*.gi ^^jt^ 
iiliSJ jLA^ g-LUs-l oS^ J}»U* Jl Jj^jJI >1 c^ j\/Ji\j llUI iJjUa. l^o*? oUyj. 

.U*W- U* ^yi *>j* U i^l £^ £,l5j .^^-L-rtl ^^iJUII j^SUiJI g»L.j . ^i- JiUJIj Xi*UII 
•3<*>^l UJUIIj VUelit" UJLJIj .Z«Alj^l SjULLtlj .a^Ull 2UU)lj .2«.«m^I UJUII 
lt/Ji\ f^U- cJSLtl ^> iji^Ullj iA-5UJIj £,^.,ls-il JU U e^ ^* . V.^1 iiJLUIj 

.Z««!i^yi H„.lill ^ 

C"*-*" •'^V J^' £»l t/j .**^j3j •itslj .»>«».j jSUll £,g yi Xv»^l So*ill JiJIj Xi^l 
aUI 4>* is-Vl aUI J,-, li- y^j oUSUI ^ ^ giJI Jl* gif lil^l x.i.i ^JUI oils J* 

«al*^ji;<Vl ^^LkJI >l»L71 Jjtfu-ii voJ^l ^b £ .V .T 

.^A^l s-ti'l v« v*»^l ut>*-l!j Sole^-V i>»l CK" J^ > ^^yji;**^! o> W > fA >Tj 
* W -Wi ••*!^^l l**Lf y^ i^W^l i^l f^ji^ ioeJUf Vl^ ^ A a-ljoJI a* ^ J>:Al ojtj 
V* g^-/^' tO*-^' v^lA u-J^L- jl^ ak-!j< Jol^iJ^f Sytf I c^-tA VUd\ l^\ c»\J^H\ 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



.^^A^-^^AA^«a>^l^;.<^u>lte«»»uJJu^c>ufcU 



Ai (dLsXtJ'jj^Vl) 25>JJ !^UII 2,1^1 oL^gL'yi JU l^^^p; ^ ciJ«m1 ^t ^jVl 2«^l 

^1 IoWa'I'I *>^Ij o2)I oLmu)^ ^LUswIj 2oM''VI *j^U (>U5*VI iji^ dU»-(*)l ^^j? oSj 
.ol«oaall a4< 2^U.I i^Vl Jji 211*. ^ a^sitS'jjt^ JLjmII J>\^\ Jm. , 



Jt,(^:^) sr^i o^;u»vi vUl ^jt^sfJ^i v^Ub 2«ji tj^^ij i^u ix.^ cM oi^ir i^ 
ipJiXj ^1 liUi J* ^U« ^;j; WJ ifji t N - r tj» :4< a!AL-i 2t,b a*! it* . c*/ W*^ 

Aiij uL>DI vUJI ^\tf* ^ <2H)^Ij (l^lfU l4^ \Ms^H\ c^, cA^Ji JU .^^1 ^.jJi,\ JJj 

.«,<^i g*1^ 2««Sj XtJ^\ f\i}i\ Cis*<Ks) 

a^ij j^jji^ii v«jj«ii gSv* U-* orW ijjU* x-ij» n .Y .Y 

Oj. ^_^ d^l JJj -vJLiJI i»JtiJ j^jfj SyUL,Jl< jUil (pO^JI jMI u-*- JW* *'Uj gr'W-JI 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



JIfktJIltift)) 



. Xii^\i jioti ^1 ^M j^ '»* U •i'LJJir oji^-fj 

IW4 oli aji> *>« fJt* U^ uS«*^ Jlt^i It^-L-w-VI ckWsJI J^ iii> i»Lu.gt ,a*,j;-l aJ, 
(i-pUl oIaUjYI 4^- -i^) voJtJI v^ ^X^l OlcrMI uV 0-* »t> c'j'*^-! ='*'*^t< Oli^MI 



16 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



[■l.l.lliJJiJ.l.lHJNIil.l..l.ll.M<.I.HJ,l..l.l-l,IJJ,I .I .IIIJ.I.l llJJ. IL-liJJJ!»IH 



T 






^y 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



.lUaMt 



.til- .^j^jtili^hf , 'it^Latyij 2^Ljyif,JJIiLJL'Jy>^li£>UtllL!^ f^.r'^ i^ 
2,£»«}| Aij,>j i^Liall Vjj Jj*. Z^^JLJ-U 2«JUJLUI 2JLu.Vl ,>«< aUI LU I^Ijli Jcl^j c»> jOI 

fJUaJI > Jtljsllj ,;.a-il jUnJI ol J^> jl^Jo O^j^l ^ y^LLI J^ U ,JL*sU JiiUsrtlj 
VLa«Vl i^JLcJI Jbi> £q-^ ^ c^ ai ( L^l ijjjt Jht ) i,4jVI ^ i,-^JI a».,u.f,n 

,^ ^1 Jij-Ji oOf . 4>»i v>fj r^i i^js Ji* itii^l jUT ajju a>i^ ju Uj z^ij 



Jjall 0- »>*' Ci^j'i'lj .^U)l ^^ 4Dgi-lj j^{sS\j ASj\jfsi i,-Jl< v^l ^1 ^ j^l ^,^a«i 
C^ .^^1 ol^n-^Vl Jl >Jlo .iJU) J* JU ^"Ui ^^ ^^U J<J^ a;ISL- jui.4 I^UI 

VUAJI iytOll aSLtx ^^j ^U^l iij^l ^ cJjl jjj VU^I J>!^l 0* 4>DI v*--- iilijj (.U 

»-ij4 v^i4-i vJuaj ^^1 j.,-1.^ ^uj ^Sji r .> .r 



'\\ 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



.^^M-^^AA i»JUfl,^.oJta>ii>.u«f Justou^ 



^- ot^, ,.,l*Ji ji ^^ ^^o;^! ^l< i^^i ^j^i^,j^ ^uj. ^4U«rti jLs;it 

a^i>i< ,.,*-J U ^j .*fc U/j ttt^liil ii^Jkss it**. (Signal) ijLftI . lk*l Ojlj^ ^..'"" 

.(Credentlalism)olil4.^f 
^ ^ ^\ J^-«vs)l ^^ VJll l**Uaf-5llj ZiiL-srtI J-|yJI ,pw, .^J^ Uj^l a» j.^ 

^:iUl< ol^^^l Ua JU-Uj .ji:^ ^l^ ?<>; ^^ ^^A^sj I^JWI pWl v*j (Preunlverslty) 
6l 2«;U)lj .olil^JJI 3o^ ^ ,,JU57 UiJit cA^j jSL&s; .^^ .2^14.1 Ujjiif ZL.^ a<^ j;* 
of aw^ .ij-Vl ^j J;.»j (^^-1 ^f ^-i) ,j^| jju J^lyJI ^;«rt >U 4^1 J*-»»*JI 
.^^i^^ ^l^ ^i^ ik-ln jU^I a. ^JLJy c^ liiUj .^^1 J.e*«JI JL* Ijl^T J*!yJI .JI4J 

.(^^AV - ^^'\A) ^ajVi ^^ 

oj o*j^i V* ^^'^'^^i W^^^ '*^^^ oULa*-i c»i ( > ^AV- N ^^A) i^^ii i>ui ibu- y> V»J 
.uuji |.u;c^i >J u^i tjt^i j» ^j a;i "^i .i««lji JjJI ^ zijUig x»)u ^ aij** cx^ 

ii\j ^Li- ol ZoW-l jU^'^W ^I^V v^l ei^l oU>L. Jl It^JVi l^jUjLicL^i ol <v -^ 
aj^l U* pUwi^l fi}ji vjijL.1 ^ ^ ^ Lr jLiljT ol ^y^UI ^1 ^-UJ X^^l^ I^jUUms^I 

luui JL.H Im»Uj- x^j i^u cm^i :i<tai oi U«ii ul.^ ^i g'l^Ji c^ - (»4^i ^aL^i 

J;|JL»JI £^ v^.^j l<*Usrtl V USUI ,.>«7t ijljtl ^ iiUl ^^1 - OijVl L«< ji ^^1 StiLcTfl 

.ij^lU^JZ^SLlI 

.MAI .Cij-^l .liJij'JI hu>{4-t . ♦ jop .1 oisM . oL/,jil^^>^- 
^tsj-yi ^;LU (.ljUa-7 i-scull L-iUl jlta*l Ji* {£Lrf"j|l< Jl*id L. i#U) sUill liju cji>- 

c^ ^^.k-Jl ij^uJl ol ^%i .j^\ i^\ Js. J,^-^ oy»* vrsi vjL-i< (Jm u-U *Ji-Ji) 

V. 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



.tUtnrt 



. Jai ^^fj .,-iU y^ljjJt ^UtaU ^lartl 
JU SjAUi •£^'^1 JtjA J«£.£J «Vh ^U}*! {JiliSJ^ cAi^* ^ oUijJI ,ja«{ l» o^f JJj 
oU>iJI c^ <l^gi jJjut U« UjiPI iJU ijLsMo . Ji&.*4 ,M^»s^ J«aII vUw^V ^.j'n'M ,y,c* 

.i^il:^ itOi^a^ ii\^\ fjjuj ^\ tf>\»^\ f^ C^ ,^4^^ 
IM^ j«i' JljjJI uS^ ^^ fJ Olj .>T Jis-M. .rtJis^i' Jul ^^lJ Jl* jUrtI f laict-l< : l^'U 
1««LmI oI^> gj Jul ^t <> JLi^Kb JUJI ^j J^l yU^t ^ cr* ^ C>1< o^t^ 

ASM 'Hl^jtfl 

^^j '^»jii v* '*•**♦" u-Ji^ii ji*^ 0- Wj^ uLc* ooAJ g^ui £>;u %M J-ijjJi »J* (J* 
oii^gi oIaUI f*f ji a>s7 fj fU j^ oWjJ1,»i *jU* f*^ ii>' i-l>* Jj^i •j4-i ^^ i-ijjji 

y\^ a-lj* cJ .i^ . J»JUdl< ;(jd< iK^ oUj!>- JjLs; Mi jui« . l^JLj-ui jX— j jij*i\ ^ 
in »yUl s-*-»; lijUU cJ dUi JbH, . N ^At - \ ^A\ JjaLII Jjli. Uj^j oLUJIj oUUyi 

.2ils^l^l<idl 
CK- o,.A*ll Z^UII il U- .>'V (.U i^ I(JiiJLu a^Ayi ^ls>H cltto ol*Ul ot 1-ljJI cu^ jtfj 

-•liUyi i>* 4>)i v*^ iV- !>• ./^^i oiioMi ^\jA c^ fM\j^ cf* ^ Jil o*j^i ^ oiijjyi 

.^^L-tjl jUrtlj 

|.^7I jj^ %jxi/liil^srf\ ZJjjJI uUl^^ V .> .f 

ol^t^l U.lp ..-l^Ua^Vlj V«-nil f>JI aUL'uVj^l 'S'l^I ik- gr» v^ JjfU 

jTaI .v^!A-YIj v*VAVIj ^l*-IvJI f IkJI c^ jr y^ *L-«rtt ^ t.JiJ.\ Ji4 ti^l ^yO-t 

>aJI dH>- f*V Lj,I>u-1 J5<;. 0- f^VI jJL* 4^ V!JUY' V>^l jj* JL* c^j JXa< 
. VlaJI l*-UVl o-iLsdl ^ ZJjjJI ctfUj .!«, '^ jjj .£^!^| ,i* ^ j^ijj J ^, Uj ^JJ.\ 
f,^ ..^^LasiVt cuMI .lU^ Z^i^MUl a>Ur . J^l j^ .L.UI l^SUll . I^U-1 2^1 

.2(iLAs2YI l»»isi\j • ij^isJIj J^l 
it>l . U< £. iv- *>»,. ^j J^^j^ ^(^ ^ V^V' 1-^' J*^ :>' 'Wl e*^* ^1 £r*J 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



.N^M-S'^AA I»JUflu*i>»*)t.Zi>»*Lk»tJL*loUUU 



jji^a Vj s-*W ,^1 ch* oi>- !^ . u*u-i tjitlj "jji^ js^ ^^>^^ >JeJli i<*>^< ^1 Ak iM*- 



vx 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



.JUcVtblAl 



-Juui ^iji^i 1*^1^- > .Y .r 

(fl^^l LmW iJUcVI Ijbl |mJ( •4J42 ^1 j^L^ 

.£ti»s'l -U^ |»*<-^ J* Jj> ^1 otrtAdl JiO^ * 
J»a«2 Jl i/Aj; otj^ tJUUI ga^^l o WI./lmI |.U«a^l ot^ :t^\ \^ j^\ «;! ji ^*gi ^>«U>j 

. JmIuII ^ja 4a>j V«fi *"«^>Ai'i Ji^Mix)! ^j4kA Y «Y «f 
•if>«^l ImIc JUa^I Ijbl |mJ( 4l««J ^t j^lAt« 

.^^1 ^ a^Uij Xt^iMVi vw'Ueii 2eju; Uj* * 

1».U, Jlj V ^JUIj ^^1 IJL<^ jUs< L^ l^\ \j\ii\ A^ ^ Ul> JU 6l ^pi »i..yi ^j 

1*1 ^^1 UiUkuj L-tfpj U;U-> JU a*,--? j»at j^ j^ksJIj J-ljjJIj *i^l c>* ji^ll Jl 

f..>filt U» ^jLu) ol^itlj oljjull JLU c^ ot ^ .^ V U>.j S^LSJIj .j,>«^l< S^l»« U^ 

.Z^UI oUmLI tjfu^j , Vli^l (i&^' ^ «u t»li&<yij ty>;j j^l 

vr 
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II fc ilhi litm. 






<ll>»^l LmIc iJU»VI Ijbl |M>J «4ii»3 >«t Ji>Jb»e 

JU li; J^ J>LdJ ^^l.yu.'^ri J»JaJl( ^,Ju«iU jiLUs^l^ Uji^\ (X>iJI 1)1^1 ^'ft'li^U^I J«^ 

OAjVi v« >^AA fUJ (N) ^j I^J^i 

-: ^ a^Ll J»uj c-i s-iji/ iW*« fj oil .j«i* j*> Jl i>JI .i^jliitj jL*ijiJl A,i c^a> ^ 



Si 
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.M^u »»»<^ij,vm fttUti 



•• USUI ^^ ^ f*LJ JJ ^1 oUj&ill ^pu4 fiJSi 1^ oL«|>tl tJl^J 1«)UI oUI^I ftjy 
>H ^UA^ ij\a\^\ UU« ci jJj . f ll>l JjJju ^>J ^Ui.1 ^L^l f\jJis^U ^-^ 

c^iMsJi i^jis ct\»iks ifii^ii J«M z«i^l ^ i^ijjJi co^fj .ajj/1 lA^yi v**^*^) 

f? ,1^ {x*,iji .aJUJi .l»;wt . j/i\ ii-j!) c.1^1 ciLA-. i^ a^ uai v:Ai» z-ijjji cJUs 
»u«rti a^ <^ (itiuii ^) ut>*/i (.uAi ^;- y u. ( \ \ ) ^ ^f i^ijju it^ ji»j.i 

.gEjWi JT>yij'viU.r jL-jdir^u^i C.I. t-»»vt ^^Mj ^ auvi< ^\^j^ oj-^ J-ii- 

v« 
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.^^A^>^^AA ifi^„,^^itt^,{jJlxJoLM* 



>^!>« 0^^ <:is<!><>l c^ x«^ oibti •u'U.i ^Uutt ^' ^j x»t ^uji ^Uoti ^ j^l ^^ 

.tlj^JI jl >u^Ut JU JjmmJI v«M-i r^a^b* 

^ ,yt.«;di jKtsi'^ :gjj| z««j7 ijjt>< ^^jt Li .u.t).l ^ vuii ,mJ ogisi^ij <:^uii 
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MU4I9 iu4a/l iSI>4l 
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^!>L.^ciL.tjAM 



(Vl,! i-lj*) J>*t. >Tj J^*L. Jjf \ .> a 

Jj . ju- aJ^i |.!)U' 4^^ •c^s^Mt «M^f^ ckj^' Jf^ i? 2<>*^i "^'i^ r<i$^* olr^}' r^ •^ 
J.,u«; A^uj ,i^jiis ^i$;»Vi A^ 4^1 ^1 4>ii j(^U . j*'jVi ^ij .,^1 >4ij . Jj^i vU^i 

.:t^.i 4«ij2iij ^gub t'^x^yi-' ^^^ ^«^i Vji^ 

. Jji;JI ylt^l^ |JUJI^ I»e^l LJjUJil uil»»T,.iT a;u .v«>UI ^ ;Uokl • Liii ^ ( oL^' f>c ) 

Jj;U ^Tj .Jj;U Jjf y>^ jJl>j .2JVJI C-.W.J .olriH o**Jj 'oU" ^^0 -g^U c^Ub 

Ji>iAJi ct* >bVlj JJijVl i»->f C) W ( J>'U >l, J>;U Jjl ) c^ :uijjJi »JU ^ oijG jJj 

^^ j^jbf y^b .A<aif ^ c^ ^M ^ JL* vJLiiy .^Vl Ui ^ L#li.l oU^Ldb 'sfV^' 

Vb-^l J-a^ tW CK>^( .bT cr* *».>/* ^-j UritI J.»s.^ 

..2^UII j;UI c^ i^.^1 Ua cJU^ jJj 

.,.l$U'JflJJbt>.:ltJL* 
. J^i-U >Tj Jjl iiyvt li^ jiSb^ : Lvb 

il^^Vf -^'^l v^ i^'Vl «^-^ JL«^V * > • ^ 

.1^ !>,**. ;,y ^^ of -sji . . .Aaii ^isi^I ^ u<^i g4> ^^, oU Wb .c^uiu .i»Jty*^i 
»jw 4^ b4^ .c>?4) *i^yi j^^ y^ . gui <Jbitf •»« .o^i ^ ^ »u^i >, i,i Uj 

V iU'Srt >j ^, a^ "il 4^j .*< J^ J**- O/^ ^j .^» 4j^ J»jir* l-^ "^"Ali! 
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.^^A^-^^AA 2*JiJtu<ioJu)iis«»*ttelJu«tc<uML. 



J £tHi • (^^ ^ er^ ^^ >>^ fi^^i ^ ^ ii*-*^ ib^ 4m a>iA * 1^1 oi •<Ui ce <^^ 

^»i CfJtfji . Jk^AJI ^ 2i!«- ^ 4!lj .c^l lU'Stl *«UI pJU< (^nStl Jl>f ^ il*H)l Z2U. cJUhm 

«^l c^»)>jj .oAJL< julUI Ji;.f uy' ^ Mij .;M:i\ J\ l^l< a<^^ ^ cMi W^ jk: Jii 
^1 J^l aii . . . JbUJI o^l ^ o^t M £>U>t d^ IjL ck^I oo.«U1I ^;mh ol^ Ulluj 

Ai»\J ij tiJ\s. \x^\ ooe^ . jutsJI ^ ^ atUwJI g4^ JI ftyJI JI Ui(f UU* iiUij 

••w M ip^t *lu ^ • J^j 4>M 4UI :;a> t-^Zfj 'j^sx yiJ^ o^V' *V^ ^ *^^ 
<:q»u ^ ^ c^jtA t jbUuJi J 4i«2; ^j ^\iJ^\ J iU'^it j^ ci«r sJ^ui 14^ j^^is^ c^j 

^ii^\H .^JLs^ .i£«AU) J> ^ JU*U>JI ^Ij/^-^ aU*VI 6W J!>2ll d) 4>^ jj^ ^^> 

pOftj iit^ift JiJI vl^>ti xJ^^^I grl i^"^) 2«^^ ilpii\ OJ^ IJ t^ .44 LiJ ^^1 u«^>*<^^ 

^ <JLJI f^ fM jl;UuII J aU*^ jl«s«l ^ c^Ltdl ot ^>>j v^W JI 'i^^llilt u«>*' cr^j 

.J»l,a-Vlj ♦l^a^'ifl J^t J*ljjj ^j i^tljj 



Zo«»6l'tfl.L4..JL;Z:LJlA£i^.oT>UIU«iJ^.aiJU.:fUI^ £»[ 

U,^ J» »j^l * UtI «iUi< IJU»U .«^<jai f.Ult j(jlt j» ^tj .^Ijdll tt^l 1,9^ <oJS0jt. jjj 
Z,^^ JU jU7Yi< |JUJI ^^ ,k£j Ajf .d^l £^ ^ JJj . l4&> ol^l Uh« •4J •Uu)l oUtyJ 

(/»• .ZIVjJIj 0^1 J l,j>kl ylydl iU;l J^ J»xrA IL^ lyk>j (.^''t (^'l .As«^» ^ *ULJI 

.cu^i J jJpUJI-^i jjji 4« ja»ct 

,4^ anj .oU}l U«i Uj:;^ ,») y!>dl Ite^ ol u'l ^'*^ *^l ^^ ^-tr^l >^J '^^^1 *^i C*J 

A. 
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j^^-i^'iicjUja 



.?»(?» {)ij^ c>«l{ ti*t^ If^l 

»\4sifi\ gftlu ^ aUVI <:4J». UUI v^ju 1 .> *i 

,^*Stl ) •r«i jJj J>u 1..^ 47)4j > ^ Mjsflj alSL&slI Jl s^OUgi >< ^t ^Utl v»S ^j 

i4«i<U udI^ ji>4^t ^•i^^ J J\ s^!>^U v(l*^lj sf^'^ v*i •^J C>JI J^' a> l*^ -Me 

uiM< ^ JUlf £»if ^ .yl>df ^« ^ ^1 jt^*^! SaUI ^ . UUI j^us «^UL. uU; cjU* U^ 

f .... aU*VI SiUI o<M Ui ....aU^ SaUI kj^j 

-: L* M AJlf V ^tvUf Jl y^a» ^>I Jl^t 

-JAX* gjiJj 

.^Ul4i<,^IU(v) 

.^1 jgi< aU*^ ^.^ :^*UI J>2)l 
-JAI* gjiJj 

•iJL* "sf JKJ^JI ^ftjy ^^ j.s0Ci ZtUJI ^^ »:^l il jujH . U4i. t-^ dl 0S4L1J .i%>;tll ^^ jijiij 
^1 > .^i« . ULJI ij.^ iti^ ^ .^1 iU*^ S»U^ •i^'Ull Jl^I dlUTj .^g i.^.^1 c^ 



AN 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



.^^A^-^^AA ;,JU>i,^H>>«)ii^>u«t>X>»foL.a. 



^JJI ^oJtJI g4iJll4 jLst ^)J ^(^J 'iju^l |>L*!sp 3«JLJI v^l>4<l d« •-'^^l '^^^ <^ 4i!^ 

..ii% j;».Vi c^* 0^ liu ULJi u«u ^ ^1 J.j^i< 

:*Jjif .L^U. pV^ u;;^ gj otf ^^I JtJu^sJIj C;4-l ^^ sf^U^J' oUUi-i. ^-^1 Jjlu Ul»j 
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•\ftj>Mj*fiijj\fn 



.dU^^^Ai JL^ ^^ji\ j[fi\ J4MAJ .wJUj J.I >-ji^' 
(^ V • 4^1*^ oiN > e» ^!i c^i j<> £»>• V* 'oJ^' •=•*«»=" Vj^i c?uji i-ijjji j^Utf 

•V*^ UuS-fj iUS^U I>***J JjWI £>* Ijw*' IftjHMMi X*-lj 
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vt-vr ji>)u^ .4V 

AY j.k#Mi^^^| 

Af Oj'AiJ 0-^1 
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Archaeology and Anthropology. 



Following the own research of the authors, this papCT discusses new considerations on 
the housing at Petra in relation with the water-supply . 

5.1.08 Roman Coins from Yasileh. 

Zeidoun Al -Muheisen 
Department of Archaeology 
Yarmouk University 

In Preparation for Publication. 

Some roman coins collected during the first excavations at the site of Yasileh are 
discussed in this paper. 

5.1.09 Fouilles a Khirbet edh Dharih (Jordanie), 1984- 
1987 (Excavations at Khirbet edh Dharih-Uordan. 

Zeidoun Al -Muheisen, Francois Vllleneuve 
Department of Archaeology 
Yarmouk University 

Published IN: C.R.A.I., PARIS, 1988. 

This communication presented in 1988 before the Academiedes des Inscriptions & 
Bellcs-Lettres (Paris), discusses some of the main results concerning the excavations of 
the village sanctuary and necropolis at Khirbet edh Dharih (Nabatean and Roman- 
ByzanUnge Periods). 

5.1.10 Patterns of Hydraulic Engineering and 
Agricultural Settlements in Nabatene (Petra - South 
Jordan). 

Zeidoun Al -Muheisen 
Department of Archaeology 
Yarmouk University 

Published IN: B.A.H., Vol. Tome CXXXVI. Beyrouth, 1990. 

This p£^r delivered at the International Conference hold in Damascus on the Irrigation 
Technics in Syria before motorisation, deals on a new pattern of dam recognized in the 
Norht area of Petra and its connexions with a -near-by nabatean village as well as 
surrounding fields and u^raccs. 
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Regearoh Ataitracts. 1988-1989. 



5.1.04 Yasileh: Les deux premieres campagnes (The 
two First Campaigns at Yasileh). 

Zeldoun Al -Muhelsen 
Department of Archaeology 
Yarmouk University 

^xef^ed for publication IN: Studii Biblid Frandscani Liber Annuus. 

This account ihovI^s a leview of the first seasons conducted at the Roman-Byzantine 
site of Yasileh. 

5.1.05 First Research at Yasileh. 

Zeldoun Ai -Muhelsen 
Department of Archaeology 
Yarmouk University 

Acpef^ed for publication IN: ARAM Periodical, 1990. 

A review of the first studies conducted on (he recently discovered site of yasileh, (Norii, 
Jordan). 

5.1.06 Excavations at Yasileh: The First Campaigns, 
(1988, 1989). 

Zeldoun Al -Muhelsen 
Department of Archaeology 
Yarmouk University 

Mcepied for Publication IN: Annual of the Department of Antiquities of Jordan 
(ADAJ). 

This r^rt gives a detailed account on flie research conducted at Yasileh, especially the 
excavatitms of the church and the Necrc^lis as well as the surveys concerning the 
inhatdted areas of the site in the Ronan and Byzantine poiods. 

5.1.07 Research on the Housing at Petra in the 
Prospect of a new Assessment of the Water-Supply. 

Zeldoun Al -Muhelsen, and Dominique Tarrler 
Department of Archaeology 
Yarmouk University 

In Preparation for Publication. 
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Archaeology and Anthropology. 



5-1 Department of Archaeology 

5.1.01 Khirbet Edh Dharih Nil. 

Zeidoun Al -Muheisen, and Francois Vliieneuve 
Department of Archaeology 
Yarmouk University 

Accepted for publication IN: Syria (Spedal Issue). 

This publication presents a full report on the three seasons of excavations at the 
nabateen site of Khirbet edh Dharih. 

5.1.02 Maitrlse de I'eau et agriculture en Nabatene. 
L'exemple de Petre (Water-Supply and Agriculture in 
Nabatene. the Pattern of Petre). 

Zeidoun Al -Muheisen 
Department of Archaeology 
Yarmouk University 

Accepted for publication IN: ARAM Periodical. 

Presented at the ARAM First International Connference on the Nabateans, the papa- 
deals with the author's research on the wat^-supply of the nabatean capital as well, as 
oth^ sites in Nabatene. In this prospect it emphasizes the essential part of agriculture in 
the nabatean civilization. 

5.1.03 Patterns of Nabatean Agricuitural Settlements 
in Petra area and Wadi Arabah. 

Zeidoun Al -Muheisen 
Department of Archaeology 
Yarmouk University 

Accepted for publication IN: Journal of Studies in the History and Archeology 
of Jordan IV, Amman. 

This paper presented at the Fourth International Conference on the Archaeology and 
Histiry of Jffldan deals with some nabateans settlements found in the Nwth of petra and 
Wadi Arabah. All these settlements presents differents patterns according to their 
location as well as the agricultural potential and the water-supply of the area. 
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Research Abstracts, 1988-1989. 



of javdin throwing have tended to concentrate on limited aspects such as the effect of 
the lun-iq) on the distance travelled by the javdin and the aoiodynaniic charact^stics of 
the javelin in flight The few scientifically w mathonatically-based studies carried out 
on the biomechanics of the throwo' have employed two-dimensional cinematographic 
techniques. 

This piqier critically describes the scientific research on javelin throwing and draws 
attenticm to die limitations of examining the event finom only one angle, which ixoved 
to be limited in producing accurate data,hence, filming the event from three angles 
IMToved to be valuable. It concludes that further research on certain aspects of javelin 
throwing is necessary, particularly on the omtribution of the thrown to the throw. 

4,2,05 The Contribution of ttie Run-Up to the Throw in 
the Javeiln Event. 

Zlad D. Al-Kurdi 

Department of Physical Education 

Yarmouk University 

Accepted for Publication IN: Journal of Abhath Al-Yarmouk" Hum. & Soc. Sd." 
Yarmouk University. 

Although many studies have cosidoed the contribution of the run-up to the throw, they 
have not provided a detailed analysis. The present study examines the contribution of the 
run-up to the distance travelled by the javelin using a portable video recorder. 

Multiple regression analysis was used to examine the effects of the duration and q)eed of 
the run-up on the distance thrown. The speed pattern was also examined. The results 
showed that the distance thrown was not well correlated with these paramet»'s. 
Conclusions are drawn from the results and recommendadons made fa* further work. 
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telemeterised accelerometoy system. Data was obtained four male throwers of diffi»t»it 
experience and technical accomplishment 

The acceleration applied along the longitudinal axis of the javelin was quantified. This 
had not proved possible in the previous study carried out by the researcher on the old 
javelin (Al-Kurdi, 1987). 

The method of detomining the sccelersiiaa is outlined and the results pieseated. Finally, 
the implications of its findings for coaches and researcher are considered and 
recommendations made f(M' further study. 

4.2.03 A Computer Program for Obtaining the Kinematic 
and Kinetic Data of A Segment. 

Ziad D. Ai-Kurdi 

Department of Physical Education 

Yarmouk University 

Published IN: Journal of Human Movement Studies,No.1 6, Edinburgh, 1989. 

Within recent decades several techniques have been devel(q)ed for the study of the 
mechanics of human motion. Improvements in data collecting equipment have made it 
possible to obtain more specific and accurate data. Because of the large mumber of 
calculations required to examine such data, the use of computca^ has become essential. 

The purpose of this wotk is to develop an interactive Fortran-77 computer program 
termed YARMOUK/or obtaining the kinematic and kinetic data of a selected segment 
The program uses three dimensiCMial coordinates and the NAG Library and Ghost-80 
Grafhics Package. 

4.2.04 Critique of tlie Literature on the Biomechanics of 
Javeiin Throwing. 

Zlad D. AI-KurdI 

Department of Physical Education 

Yarmouk University 

Accepted for Publication IN: Journal ofAbhath Al-Yarmouk 'Hum. & Soc. Sci." 
Yarmouk University. 

The purpose of this w«k is to present a critique of the literature concerning the 
biontechanics of javelin throwing. 

The biomechanical analysis of any spcwting activity may be used to assess the athlete^ 
technique with a view to demonstrating those aspects of which modification may be 
desirable to improve performance. Owing to the complexity of the event itself, studies 
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4-2 Department of Physical Education. 

4.2.01 A Three-Dimensional Study of the aiignment of 
the Force with the New Javelin. 

2«?Cl D. Af ifdl 

Departnie//^ of Physical Education 

Yarmouk university 

Published IN: Journal ofDIRASAT. Vol. XV. No. 8, Jordan University, 1988. 

The iHresent woik considers the impotance of the alignment of the extonal force applied 
by the thrower daring the throwing stage in producing a long throw in the case of the 
new javelin. 

Three male throwers of different ability and experience Mxk. part in the study. A total of 
45 throws were filmed simultaneously using three cine cameras during three separate 
filming sessions, of which 30 were analysed. Three dimensi(Hial co-ordinates were 
obtained using both trigonometric and accurate digitizing techniques. Hie acceleraion of 
the javelin was calculated by twice differentiating these co-ordinates which were then 
smoothed using a cubic spline function. 

The alignment of the external force with the new javelin was examined by measuring 
the absolute angles of the javelin in both x-y and scceleration components in the x-y and 
x-z planes. 

liie stildy concludes that the alignment of the external force by the thrower should be as 
blose as possible to the longitudinal axis of the javelin in order to achieve along throw 
and indicates the importance of the position of the left foot in the achievement of that 
alignment It also concludes that it is impossible to examine the alignment of the force 
with £be javelin accurately by filming the javelin from the side only because of the 
clockwise rotation of the javelin at release. 

4.2.02 A New Method tor Measuring the Magnitude of 
the Accelerdtion of the Javeiin. 

Ziacr d; Ai-Kurdi 

0jepjartmeht of Physical Education 

Yarmouk University 

Published IN: Journal of Abhath Al-Yannouk 'Hum. & Soc. Sd." Vol. 5. No. 2, 
Yamxtuk University, 1989. 

Sttidy of the magnitude and direction of the deceleration and the way in which it changes 
gives valuable information about the poformance, which may be used to develop a more 
3ffective technique. This study aims to measure directly the acceleration applied along 
Jie longitudinal axis of the new speciHcation javelin using a light-wei^t, wireless, 
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produce a negative emotional reaction that produces compensatMy adjustment, i.e., no 
smile or looking a way. 

Six female students of average ];4iysical attractivenss served as confedoates. They were 
divided into two groups of three students each. The three confed^ates d the first grmip 
walked alone along each of the two sidewalks of a street in Bloomington, Indiana. The 
distance between Confederates 1 and 2 was around 8ft and between c<nfedeiates 2 and 3 
around 3ft Confed^ates 1, and 2 achieved eye contact with six female and nine male 
individuals who w»e walking alone in the opposite direction. When confed^ate 1 
selected a solitary subject, she saratched her head to signal that the coming p^'scm would 
be the target If eye contact was achieved. Confederate 1, then smiled at the subject in 
anoitnal fashion or maintained an eutral expression, accwding to the treatment 
condition. An earnest effort was made to have the facial ex^wession as constant as 
possible across subjects. If the subject maintained eye contact long enou^ to notice the 
smile, his or her response to the smile, was recorded as dtber a smile or no smile. To 
be included as a subject, the subject must also have achieved eye contact with 
Confederate 2, who was about 8 ft away firom Confederate 1. Then Confedarale2smikd 
at the subject or maintained a neutral facial expression, according to the treatment 
condition. The subject's response was recorded as either a smile or no smile by die third 
confederate. After observing the subject, the three confederates discussed the subject's 
responses. Total agreement had to be achieved in order to include the subject in the 
sample. Male and female subjects were iq)proached alternately in this fashion until a 
total of 15 subjects had been observed. The same procedure was foUowed by the second 
group, which observed a total of 3 female and 13 male subjects. Subjects woe exposed 
to one of four conditions: smile-smUe, smile-no smile, no smile-smile, and no smile-no 
smile. Their responses with regard to the behaviors of Confedoates 1 and 2 were 
reported ported. 

When data from the two groups of confederates are combined, there is no significant 
difference between the smile and no-smile conditions with regard to the behavior of 
Confederate 1, x^l, N= 31) = 3.04, p<.05, or of Confederate 2, x2(l, N= 31) =0.61, 
p<.05. Moreover, the results also reveal no significant differences among the four 
treatment conditions, x\3) = 3.84, p> .05. Hence, the results do not support eilhw the 
arousal model or the reciprocity theory. 
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PubMshed IN: Arab Journal tor the Humanities, Vol. 9. No. 35, Kuwait, 1989. 

The preset investigatioa examined the rq;iresaitati(Mi of bilingual's knowledge and 
aimed at differentiating between the two competing hypottieses, the indq[)endence 
hypodiesis and the inteidq)endNice hypodiesis. twenty Arabic-Ens^ and four English- 
AialHC Inlingual subjects w«te presented widi 30 paragnyphs half Arabic and half 
English and were instructed to pan^rfirase or tnmslate each Arabic or English 
parognqihs. to recall as numy (^the paragrq)hs they had been shown as diey could, and 
to indicate the language of ixesratation (^ each pai:agnq;)h (hey had been shown. ^ 
recaU measure indicated hig^ recall petfonnance for the translated paragragrfis than for 
the i>an^>hrased paragraphs. Analysis of the recognition data demonatrated high level of 
recognitim <tf the language of iqiut material. Overall, the pattern (rf results obtained for 
the recall and thej "language" recognition was taken as siq^Mrt for the independ^Ke 
hypothesis which maintains that bilinguals have distinct' semantic memory 
rqmsentation for thdr bilinguals' knowledge. 

4,1,07 The Reciprocation of Smiling. 

Shadia A.Tel 
Department of Education 
Yarmouk University 

PuMshed IN: Journal of Social Psychology. Vol. 129. No. 5, U. S. A., 1989. 

ACCORDING T6 ARGYLE AND DEAN (1965), equilibrium the<M7 p<Mtulates a 
pressure between interacting individuals to maintain a comfoiaUe levd of ini^persmial 
intimacy. This intimacy is a joint function of eye contact, phy»cal proximity, intimacy 
(tf tf^ic, amount of smiling, and so forth. Comfortable intimacy is a balance between 
the apptoach add avoidilnce tendencies in the situatkm. EquUibhum the«y predicts that, 
in the case (rf disequilibrium, directional compensatory adjustment will be made in one 
ot more of the intimacy bdiaviors (Patterson, 1973). 

Although several studies (e.g., Gc^iman, 1963) siqq;x)rt the compensate^ predictiMi, 
others (e. g.. Breed, 1972 ) show that increasing the intimacy in one or more 
dimensiaaji of behavior will produce a reciprocal effect on one or more behaviws, bat 
not a compensatory one. One factor that may be critical in determining variations in the 
impactions is aiou»L Considerable evidence (Cbcdc, 1970) suggests that when changes 
in<ftik)tba's behavk»r produce a positively labeled arousal those behaviors will be 
redproutted. When changes in anodiei's intimacy behavior produce a negatively labeled 
arousal, compensatory adjustments should occur. 

Smiling is {vobably a culturally universal indication of positive affect Considerable 
evidence suppcwts the notion that, if we smile at potential respondents, they may be 
much moic likely to smile at us in retom (Jo^enson, 1978). The present uivestigatkm 
hypothesized that a smile should produce positive onotional reactions diat precipitate a 
reciprocation of the behavicx-, whereas a neutral facial exin-ession (no smile) should 
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previous study, on a samide a( tbe pc^wliUion in this study, die test was ^iplied to a 
random stratified sample oi 1,910 fourth grade pqdb from xbodia In IitHd Directccaie 
of Educatioo (Noriit Joidaa). 

The result of the study revealed favourable, but not vety strcwg, positive attitudes 
towards the eaviraunent in elemoitary scbod diildrcn. Such a result cannot be related 
to formal instructioo. since by tbe time childiim reach this grade they would devcdop 
positive attitudes to^^rds tbe enviraunent widKMtf ftnnal instmctioii. 

On the basis of tbe remits of this study, it was recomroaided diat efforts and measures 
should be tsksn to raise attitudes to strongly positive ones-Le. by mviroomentalizing 
textbooks ot diff^ent subjects, teaching both cognitive and affective domains CNf 
envircHunental topics, involvement of pufMls in actioaariaited mattaials, «id giving 
piqiils die (^)portunity to eupmence aq;)ects (rf nature at first hand. 

4.1.05 Bilingual Linguistic Memory. 

Shadia A.Tel 
Department of Education 
Yarmouk University 

Pubtshed IN: Journal of Abhath Al-Yarma^ 'Hjm. andSoc. Sd', Vol. 6. No. 
2, Yarmouk University, 1988. 

The main purpose of this study was to examine the rqMesentation ct bUinguals' 
knowledge and to differentiate between dte two competing hypodieses, die indqiieadaice 
hypodiesis and the intofdepoidence hypothesis. Twenty-four Arabk-Englidi bilingual 
subjects were jxesented with 30 paragraphs, half AraUc and half English, and were 
instructed to take notes in Arabic or in English, to recall as many (tf the paragnqihs they 
had been diown as they could and to indicate die language ot piesentatioa of each 
paragraphs they had been shown. The free recall measure indicated high^ recall 
perfonnance for die bilingiully encoded paragnqphs dian for die mondinguaUy encoded 
paragnqphs. Analysis of die recognition data demonstrtfed a high level ai lecogiiitioa oi 
die language of input material Overall, die pauem (tf results obtained for die recall and 
the "language" recognition was taken as sujlixxt for the independence hypodiesis which 
maintains that bilinguals have distinct semantic memory reinesentation for their 
bilinguals' knowledge. 

4.1.06 Cognitive Representation in Bilinguals. 

Shadia A.Tel 

Department of Education, Yarmouk University 

Donald Cunningham 

Department of Educatton, Indiana University, U. S. A. 
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4.1.03 Bilingual Linguistic Memoiy. 

Mohammed F. Meghdadl 
Dopartment of Education 
Yarmouk University 

Accepted tor piMcalBon IN: Journal of Damascus University. 

The alHlity of bilingoals to {vocess infcHinatim in two diffai^it linguistic systems has 
givra rise to diffmng ideas adeas about the nature of bilinguals organization of 
memory. Much oi research on memory in bilinguals has concentrated on devising, 
models for multilingual storage. One of these, the indepoidence hypothesis, assumes 
that the bilingual has two distinct memory stares, one for each language, with 
inffxmatioa presented in one language not being readily available to the other syst^n. 
Those who advocate this view conceiw thediffermt roemcries crfabilingual in relative 
isolation finMn each odnex Ontoaction exists <nly through translati(Ni isocesses due to a 
weU-establiidied habit of translating (separate hypothesis). 

A contrasting positicm, the intmlepend»ice hypotheis, holds that bilinguals store 
infwmation in one memeoiy stcae only. 

Studies suppnting the intetdqiendence hypothesis have demonstrated a bilingual 
eqivakoce effect, where the i^esratation of trated a bilingual equivalence effect, where 
tlw presentation o[ one iton in one language produces the same effect on recall of that 
item in the other language as if it had b^ (xiginally jHcsented in the other language. 

This paper aims at discussing the controversial problem related to the following two 
salient issues: 

1. Whethw a fluent bilingual has in idsfttet cognitive system a single language 
imxessing or dual kmuage processing system. 

2. If he/she has a dual language processing systems tlie question is whethor these 
two systems are independent of each othn or interd^ndent It also aims at 
offering an evaluati(m far the research studies C(Hiducted m Ihes area of study. 

4.1.04 Attitudes of Jordanian Elementary School Pupils 
Towards the Environment 

Moh'd S. SubbarinI 
Department of Education 
Yarmouk University 

Put>llshed IN: the International Journal of Environmental E<kicatlon and 
Information, Vol. 8. No. 3, ENGLAND, 1989. 

the main purpose of this study was to investigate the attitudes (tfJ(Mdanian elementary 
school ptq^s towards the mvirrament A device called "A Scale to Measure Attitudes 
at Elementary Schoid Piqiils towards the Environment" was developed, and tested, in a 
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4-1 Department of Education 

4.1.01 Health Knowledge of Nurswery School Teachers 
in Northern Jordan. 

Khalll Y. Khallli 

Department of Educational Research & Development Center, 

Yarmouk University 

Saleh S. Ei-Qaderi 

Department of Community Medicine, Faculty of Medicine 

Jordan University of Science & Technology 

Published IN: Journal of Quarterly of Comminlty Health Education, Vol. 9(1), 
1988. 

This study investigates the level of health knowledge of nursery school teachers in 
Northern Jordan. The Health Awareness Tea (HAT) was administered to a sample of 
sixty teachers (66.7% of the population). The data analysis revealed that health 
knowledge among these teachers, in general, was much lower than the acceptable level 
determined by the HAT. Neither the teaching experience, academic degree, or marital 
status seemed to have influence on health knowledge on any of the dimensions covaed 
by the HAT. In addition to the above results, the study revealed that the major sources 
of health knowledge among these teachCTS, ranked by order, were: self-education, mass 
media, education programs of the Ministry of Health, family, inservice training 
programs, and academic prqjaralion. The implications o£ the above results are discussed. 

4.1.02 Schema Theory and Reading Comprehension. 

Mohammed F. MeghdadI 
Department of Education 
Yarmouk University , 

Accepted for publication IN: Journal of Almostanslreh, Baghdad. 

People ^proach the world not as naive, blank-slate receptacles who take in stimuli as 
they exist in some independent and objective way, but rather as experienced and 
sophisticated veterans of perception who have stored their prior exp^iences as "an 
organized mass", and who see events and objects in the world in relation to each other 
and in relation to theu" prior expoience. The prior experience or organized knowledge 
then takes the form of expectations about the world, and in the vast majority of cases, 
the world, being a systematic place, confirms these expectations, saving the individual 
the trouble of figuring things out anew all the time. This is briefly, the premise for the 
concept "schema". 

The present paper aims at discussing schema theory and its application's to reading 
instruction and reading comprehension. Identification of the concept "schema" and its 
histcrical background as a sound theory will be included. 
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Ahmad A. Smadl, and Gary Landreth 
Departm«nt of Humanities and Sociai Sclancas 
Yarmoulc University 

PubHshodlN: Journal of Reality Therapy, Vol. 7, NO. 2, U. S.A.1988. 

This article provide practicle evid^it on tlie applicatioa oi control dieory training 
supervision in {s-quffatioa of counselors from diiEferent theoretical orientation Reality 
Therapist sapglvsA the {KJnciples of contrcd theory supervision in baining person control 
then^t to cany out consoling sessions successfully. 

The training was carried over 7 siq)avision sessions outcomes fd the articles indicated 
that control thewy can provide the a firamewodc for training counselors firom awide 
range oi theoretical oaeataAoa successfully. 
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3-4 Department of Humanities and Social 
Sciences 

3.4.01 Okham's Razor and the Identity of 
Indiscernibles. 

Raja A. Bahlul 

Department of Humanities and Social Sciences 

Yarmouk University 

Published IN: Journal of Phlosophy Research Archives, Vol. XIV, U. S. A, 
1988. 

In this paper it is argued that The Principle of the Identity of Indiscernibles can be 
justified as a concrete application of Ockham's Ra/or, the maxim which enjoins us not 
to multiply entities beyond necessity. First, a statement of the Principle is presented, 
according to which the Principle, while interesting enough, is not logically necessary. It 
is then argued that the assumption of the falsity of the Principle prescribes an 
epistemological situation where it seems to be impossible to find grounds for thinking 
that the Principle is indeed false. Hence it is to be accepted as an epistemological 
necessity of sorts, one that recommended by the desire not to multiply entities beyond 
need. 

3.4.02 Modernization and the Traditional System of 
Penal Justice In Jordan. 

Fahml Ghazwi 

Department of Humanities and Social Sciences 

Yarmouk University 

Published IN: Journal of South Asian & Middle Eastern Studies, Fillenofa 
University, 1988. 

In this article we have examined the traditional authority based on the norms and 
customs of Jordanian society and how the tribal or clan "courts" used this authority to 
subjugate the family and its members to these norms in order to maintain social 
cohesion and ord«-. Most criminal cases dealing directly with the family system were 
under the jurisdicdon of the tribal, or clan, courts: murder, revenge, adultery, personal 
injury, etc. In spite of rapid modcmbiition and attempts by the Jordanian government to 
abolish them the families still looked up to the tribal courts and the established 
traditions of their culture to uphold family honor. 

3.4.03 Reality Therapy Supervision With A Counselor 
from Different Theoretical Orientation. 
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in Al-Salt. ancient Gileod, one of the main cities of modem Jordan. It was die fiist 
medical station estaUished by die society (CMS) mTransjoidan in 1883. 

The influoice of Al-Salt's Ho^ital extended ovn the vast i^gimi from Damascus in die 
ncHt to Adoi in the south. 

I shaU idoitify die prevailing healdi conditions in the East of Ionian b^Ofc die creation 
of the mission hospital in Al-SalL Te contributicMis of the staff erf the hoisq;»tal to 
medical pcac^ice and leseaich will be outlined. 

3,3,05 ARABSAT: Regional Development In Satellite 
Communication-Lessons from the ARABSAT Venture. 

Adel Zladat 

Department of Journalism 

Yarmouk University 

Published IN: Journal of German Air and Space Law, Vol. 37, No. 1, 
Germany,1988. 

This -peiifct explains the development and services oi Aiabsat as a legional satellite 
system. It outlines the majcH- obstacles di^ hindered die use (rf Arabsat One (tf these 
obstacles is the political diffo^nces among Arab states. 

The paper conchides that political misondostanding among Arab states can be seen as an 
eye-openw to be learned from far future Arab investment in the next geonation of 
Arabsat 
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This paper has presented a stnictuial po^qiective that focuses on the fanctioas and 
coosequoices of mass canmunication in the Third Worid. The study has examined the 
factors that inflo^ice news values in the Third Wrald and has analyzed the social, 
political, ideologkal, and cultural realities that determine the criteria by which 
gatdcec|xxs evahiate and select the news. 

3.3.03 Jordanian Workers' Media Exposure and 
Attitudes Toward Some Deveiopmental Issues. 

Izzat Hijab 

Department of Journalism 

Yarmouk University 

PuMshed IN: Journal of Revue Tunlsienne de Commurvcatton, No.16, Tunis, 
1989. 

The study aims at investigating knowledge, behaviour and attitudes at the Jo-danian 
wocfceis with regard to some devek^Mnental issues such as family planning, standard of 
living and ideal family size, and thdr valuatim to the degree of effectiveness of various 
media channels to words raising the c<Nnprehension levdl of their respective members 
about Samily fdanning. 

The study also aims to look at the woikers cultural, social, traditional and physical 
envinmm^it widi an overall ultimate objective to be aUe to design more specific and 
effective communication programs based on the most sensitive transmitting media. 

3.3.04 Cliurch Missionary Society and ttie Introduction 
of Western Medicine in the East of Jordan. (1883- 
1930). 

Add Ziadat 

Department of Journalism 

Yarmouk University 

PubUshed IN: Journal of Abhath M-Yarmouk'Hum. and Soc. Sd' Vol. 1, 
Yarmouk University, 1990. 

In recent years majM- effwts have been devoted to study the history of scientific 
activity. Comparatively little attention, however, has be^ given to science and 
medicine in devdoping countries. 

This papw outlines how We^^n medical hospitals and instituticms originated and 
de^^loped in the East of Jordan. The distinctive nde played by these institutions in the 
late 19di and eariy 20th century will be discussed. The subject is vast and, so far, there 
has been no systematk: discussion of die issues involved. The study here is restricted to 
one of the most impratant oi several ho^itals the church Missionary society's hospital 
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3-3 Department of Journalism and Mass 
Communication 

3.3.01 International Broadcasting In Arabic: A 
Comparative Exploratory Study of RMCME, VOA, BBC 
AND RM. 

Muhammad Aylsh, and Izzat Hijab 
Department of Journalism 
Yarmouk University 

Published IN: Journal of Abhath AI-Yarmouk."Hum. and Soc. Sd' Vol.4, No. 
1,pp. 15-26, Yarmouk Universtity, 1988, 

Although we seem to know much about the nationality and transmission hours of 
international radio broadcasters in Arabic, we seem to lade adequate infortnation about 
what they communicate to Arab listeners. To shed light on this aspect of international 
communication in Arabic, the two authors have picked up four foreign broadcasters 
exhibiting certain ideological and structural differences with important implications for 
news. Newscasts broadcast by Radio Monte Carlo-Middle East (RMCME), the Britich 
Broadcasting Corpwation (BBC), the Voice of Ammca (VOA) and radio Moscow (RM) 
have been analyzed to explore the type of news messages Arab listeners are exposed to 
with respect to coverage given to their national countries and tliose of the four 
broadcasters. 

The study found that the four broadcast's have shown patterns of coverage similiar to 
those used by their main services. In other words, the conventi(»ial notions geveming 
our views of the four stations with respect to objectivity seem to be holding in news 
transmitted to the Arab World. Because Arab listen^s are addressed by the four stations 
as aggregate masses of audiences rather than citizens of certain Arab countries, political 
relations between the broadcasters, mother countries and the individual Arab States do 
not seem to be influencing the communication paradigms at the four stations. The 
structural and ideological outlook of each station seems to be the decisive factor. 

3.3.02 News Organization In the Third World: Function 
of Subsystem Autonomy 

izzat HIjab 

Department of Journalism 

Yarmouk University 

Published IN: Journal of Revue Tunisienne de Comrrrunicatlon, No. 15, Tunis. 
1989. 
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PubBshed IN: Journal of Abhath AL-Yarmouk "Hum. and Soc. Sd' Vol. Six, No. 
Two, Yannouk Univer^, 1968. 

Tbis pq)er investigates consonant length contrast in J<Hrdanian Arabic presenting 
e^qicrimental evidence to siqipcBt its claims. The first ejqperimeat rqpnted hrae shows a 
vtxy clear shoit-long contrrast in medial sibilants based on duiatioa of the of the 
s^mets in questi(Hi. Though dnraticm the same consmants infinal position ace generally 
longer, as die seomd expoiment shows, final omsomants stiU consonants still contrast 
in duration thoofiji not as clcaily as medial ones. 

Sudi findings, comtnoed with the results of otSaex research, could be useful in die field 
(rf iqieech syndiesis. 
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3-2 Department of English Language and 
Literature 

3.2.01 'Cognitive Objectives In English Language Teaching and 
Testing' 

Shahir El-Hassan 

Department of English Language and Literature 

Yarmouk University 

Mcepted for publication IN: Journal of DIRASAT, University of Jordan. 

Educational objectives, uiformed as they are by the theory of gen^:al education, are far 
too complex and abstract to be of much practical use to the ordinary English language 
instructs. Hence the motvation to adapt these educational objectives to the specific 
needs of the English language class. 

The aims of this p^)^ will be accomplished to the extent it facilitates the ask of the 
English language instructor and learns and {Movides them with a s^ise of purpose, and a 
sense of achievement 

3.2.02 Statlvity and Variation in English Adjectives and 
Nouns. 

Shahir El-Hassan 

Department of English Language and Literature 

Yarmouk University 

Accepted for publication IN: Journal of STUDIA ANGUCA POSNANIENSIA. 

Tlie so-called stative adjectivesAiouns in English do not constitute a discrete category. 
Consequently, grammatical models of discrete categorization, including the 
transformational-generative model, are insufficiently sensitive to the facts, and cannot 
account for the phenomenon of variability exhibited by the behaviour of these adjectives 
and nouns. An attempt is made in this papa- to study the behaviour of stativity in terms 
of a quantificational model which reconciles (vder with variability. 

3.2.03 "LONG" Vs "SHORT" SIBILANTS IN JORDANIAN 
ARABIC. 

Mohammed El-Yasin 

Department of English Language and Literature 

Yarmouk University 
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faces in groups according to certain classificatkni and make use fixMD a statistical study 
to the phenomenon in the dear text and the oth^ texts of El-Nfoffaddalia'at, El-Asmaa'iat 
and El-Mo'allakat El-SABI of El-Zawza'ni, Resulting in new judgments explains the 
action of phenomenon. 

3,1,09 The Conflict Phenomenon In Arabic 
(A Transformational Approach). 

Faisal I. Safa 

Department of Arabic Language and Literature 

Yarmouk University 

Accepted for publication iN: Arab Journal for the HumarUSes, Kuwait. 

CcHtflict in regard to Government is considered as one of the most controversial 
phenomena in Arabic Grammar. When two factors or mote seem to be domination only 
one following elem»it or constituent, such a domination is supposed to be shared by 
these factors. However, ancient grammarians and contemporary scholars deal with this 
phenomeoon as being based on the following: 

1 . Only one fact(»r is allowed to dominate that element ot constituent 

2. Factors must precede the expressed legimen. 

3 . When a factor is appreciated as indq)endently dominating the repressed regimen, 
the other factcH^s) is (are) th^efore consideied as inoperative in accordance with 
the expressed regimen, and it must govern instead a pronoun that should be 
interpreted by that legimoi. 

4. Tlie expressed regimen can parctically be subjectto domination by the conflicting 
factors in di£f«F^ ways. 

However, this study as its title indicates tries to understand this phenomenono as wdl 
as to undermine all the previously mentioned basses upon which ancient grammarians 
deal with the matter, and as a result attempts to lay down the practical principle (or 
principles) (rf conflict, from a Transf(»mational point of view. 
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cultural and psychological aspects. After that, the tedmical ai^iroach of the author has 
been discussed ttoougji analysis of cootrat and tods. 

3.1.06 Blunts Stance, on British Imperialism. 

Mohammad Khazall 

Oepartment of Arabic Language and LIteratura 

Yarmouk University 

PubKshedIN: Journal of Aleppo Uruversity, Vol. 13, No. 13, Alepp. 1988. 

The politics of Wilfrid Scawoi Blunt were loughty those of Tory democracy. He was an 
anti-lmpojalist cons^vative, fw hun the best days were those spacious days of a littfe 
England. Due to the decay of religion, he piecdved that modon British Imperialism 
sought a scientific basis. This accownted for liis dislike of Darwinism as it was used as a 
justification for conquest by the iGttest. 

He was brought up to believe that the British flag was tiie symtxd of golden t^ and the 
interweaving of freedom and justice. He was unprqMued for the petty tyrannies which 
met him in India and Egypt The indignatim with which he reacted to the British rule of 
Ireland landed him in jMison. 

3.1.07 Reading of Ya'qub ibn-lshaq El-hadrame 

IMuhl Eddin A. Ramadan 

Department of Arabic language and Literature 

Yarmouk University 

Accepted for publicaVon IN: Institute of Arab Manuscripts/Kuwait; 1988. 

Establishing a text by review it on what was montioaed and to do what was c(Mnm<m 
between the investigates acco(xding to their methods in correct punctuation of tiie 
cultral texts from the following faces: the gramatical matnials, the structures, propor 
noons, the tats from the Holy Quran, the Hdy Son'nah and BiUographys. And Study 
the choice of Ya'qub from all feces of criterions of reading which is after an introduction 
about him as areador. 

3.1.08 Explenation Tlie Faces of Using Prepositions, 
miuhl Eddin A. Ramadan 

Department of Arabic Language and Literature 
Yarmouk University 

AccefHed forpubKcation IN: The Magazine of IRAQI ACADEMY; 1989. 

Review what had been gadioed in AeautheredboodsttfcM and new then to discuss the 
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the autho- an the naiiatCH' and their implications for the process of selection and rejection 
which governs the social and technicsd fiamewotk of the two novels and through which 
the actual po^pective of the two novels is identiOed. 

3.1.04 "Remnants of the Last Whildwinds" by Jamal 
Naji Between Transcending Romantic Vision and 
Representing tlie Period. 

Nabeel Haddad 

Department of Arabic Language and Literature 

Yarmouk University 

Accepted for pubBcaffon IN: Journal of Damascus University. 

This study attempts to idoitify the position of Jamal Naji Late novd among his works 
in geaetsl. It discusses the extent to which Naji has achieved freedom from the 
constraints of personal experience in such a way Uiat the novel does not seem to be a 
direct and immediate echo of this exp^ence. 

This study sought to analyze action and the underlying theme within the temporal and 
spatial requirements of the period. It also sought to analyze characters in terms of their 
environmental and psychological reality as well as their intellectual attitudes. The study 
deals with the dominat vision in the novel and attempts to identify the position of the 
narrator. Finally, the study attempts of discuss the language of the novel through 
refoences to abstacles confomting namation and dialogue. 

3.1.05 The Problematic Relationship Among Writer, 
Narrator and Hero In FathI Ghanlm's "Ai-Jabal" 
"Mountain". 

Nabeel Haddad 

Department of Arabic Language and Literature 

Yarmouk University 

Published IN: ARAB Journal for the Humanities Vol. 9, No. 33, Kuwait, 1989. 

Al-Jabal "mountain" a novel by Fathi Ghanim embodies a number of issues relating to 
the narrative technique and its relationship with other forms of literary writing. This 
novel is charactoized by the unity among its author, narrator and hero-all are the same 
p^^son. The donands adiscussion of some of the problematic technical and intellectual 
aspects and thdr relationship with the ideological vision of the author and the impact of 
that on the technical structure of this v/otk. Therefore, this study attempts to discuss the 
relationship between personal expo-ience and narrative woik from the dominant 
perspective and to look into the ditnensions of .events. The research also discusses the 
phases of development undergone by the main character in terms of its mtellectual. 
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3-1 Department of Arabic Language and Literature 

Nabeei Haddad 

Department of Arabic Language and Literature 

Yarmouk University 

Acxxpted for publication IN: Al-Mustansiriyah, College of Arts Journal, Iraq. 

This study examines romantic elements ambodied in poetry by Mbistapha WahM A-Tal 
(Erar), The author analyzes components of technical and intdlectual romanticism 
manifest in this poetry through examinatiw of tiie poet's relations wiA society on die 
I^vate and public levels, romantic escape and romantic love.The author also analyzes 
^ai's poetry in terms of its deviation from conventional contoit and language as wdl 
as innovations in its technical form. The study concludes with and analysis of 
humanistic and objective elements manifest in Arar's poems and their symbolic and 
technical significance. 

3.1.02 The Jordanian Novei in tlie 1980s (The 
Environment). 

Nabeei Haddad 

Department of Arabic Language and Literature 

Yarmouk University 

Accepted for publication IN: Abhath AhYarmouk, Yanvouk University, 1989. 

This study discusses the environment of narrative w(»ks as manifest in a number of 
Jordanian novels published since 1980. This research deals with the effects of 
envircmment images on events and characters. In specific terms, this study is cotconoed 
with space and its ex]^icit and symbolic significance as well as widi the community and 
forces operating within it. In addition, this study sedcs to expiate the characteristics of 
the J(Mdanian environment during several times and to evaluate the effects of those 
characteristics on the esthetic values embodied by the wodcs under study. 

3.1.03 In Search of Present. 

Nabeei Haddad 

Department of Arabic Language and Literature 

Yarmouk University 

Accepted for piMcatlon IN: Faculty of Arts Journal, U.A E. University. 

This research discusses some important technical and intellectual issues offered by 
Mahfouth's two novels. Such issues include rdationship between reality as portrayed in 
the novels and as it exists objectively and the jmnciples on which mnative structure in 
both novels is based. The resc^ux^i also discusses the idealogical ^ects associated widi 
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Fawzl Khatib, and Qasim Hamoury 
Department of Banking and Finance 
Yarmouk University 

Accepted for publication IN: Journal of At)hath Al-Yanvouk 'Hum. & Soc.. Sd.", 
Yannouk University. 

This study attempts to det^mine and analyze the factats affecting custom^^ behavior 
towards Islamic Banks. A financial policy evaluation fen- such institutions was suggested 
in (xdo* to assist their marketing abilities and imixove their performance. To achieve the 
above objectives, we analyzed the data which was obtaiiKd from 700 questionnaires 
using the five scale technique. The study shows that religious motives are most 
significant in det^mining the bdiaviw of bank cust(Mners. Financial policies were 
evaluated and recommendations wa« made to adjust sane of the banks policies. 
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PubUshed IN: Journal of Internationa Bank MarkeUng, Voi. 7, No. 6. University 
of Manchester. 1989. 

The attitudes of bank custooms ttnraids Islaaiic banks arc disoisaed, together with the 
p^cdved unique characteristics of Islamic baoks by didr custoneta^ and die kq^^ 
of selected pabxniage fiacttMrs in dioosing c(»veatknal and Islamic banks. It is cond 
that in considering motives re^xmsible for selecting Iidamic banks as d^xMitory 
instituti(ms» rdigious motives did not stand out as bong the only significant (»es: bank 
customers are profit motivated: the evidence generated in the study did not find an 
inqxMlantconskleratkm of the new teanches' rrie in incrrasmg the ntiHsaiion of services 
provided by Islamic banks: peer group influence plays an in^xxtant nAe in selecting 
Islamk banks as depositt^ institutions: and Ihoe is a high degree ot awarmess oo the 
paitof bank customers of the advantage of the profit-loss-shaiing modes (tf investment 
and of the economic and social devek^memaL 

2.4.05 Foreign Assistaace and Economic Development 
in Jordan: An Empirical Investigation. 

Fawzl Khatib 

Department of Banking and Finance 

Yarmouk University 

Accepted for F^bOcatton IN: Journal of Book byu Croom-Heim.. London. 

Thej relationship between foreign aid and economic development has become an 
impcHiant issue of investigation. Diffnent schools have studied the impact of foreign 
asistance cm economic developmrat in different ways. On the (we hand, some argue t^ 
the majw bottlenecks that limit growth in Less Develqping countries OJX^) aie the 
saving and the foreign exchange constraints (The Two-Giq) Approach). Thnefore, 
foreign aid refKesents an additi(»i to the su]q;)ly of resources availidde to acountry, and 
serves as a m^hod for breaking the bottlenecks and hoice increase econonuc growth. 

On the otha hand, others believe that fcweign assistance makes little contribution, if 
any, to economic devdcqunent They also claim that aid resources are often wasted and 
misused, and diat the donor^s objectives are mainly pditicaL 

However, whether foreign aid has a positive or a negative impact on economic growth is 
really amatter of empirical investigation. This fapet examines the rdatidnsh^ between 
f<Heign aid and eomomic devetopmoit in Jordan. An eccmometric modd is formulated 
and the log-linear estimates of die behavioural equations are analyzed. The ^alnlity <^ 
die modd's parameters are tested. The simulation exercises are carried out and some 
policy implications are derived. Hie statistical results of the modd confirm that fordgn 
dd has had a favounible effect on economk: devdtqKnoit md growth in Jondan. 

2.4.06 Behavioral Determinants and Policy Evaluation 
for Islamic Banlcs in Jordan. 
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tbe poeseitt study focuses its atteatioa <» die estimatUn ai the d^iee ol subsdtutability 
between iium^ (Ml) and Ibe «Mnp(»CTt assests of die existing oKxoetiBy aggregate 

Tbe results <4}tained by the study cmstitutB an empirical suiqxjrt to justify skepticism 
about the sinq^ sum procedme curroidy used by the Central Bank <tf J(»dan. Qa the 
basis (MF the ovefan empirical findings, the prcsoit ^udy concludes diat die Central Bank 
of Jocdan, as &r as the ^ectiveness (tf die future monetary pcdicy actions is c(»icQmed, 
lias to ad(^ tbe mo^ proper econometric procedure to be used in monetaiy aggr^ad(Mi 
by evaluating all possSbic iqipniaches. 

2.4.03 An Empirical Investigation of tiie Relationship 
between Money and Economic Activity in Turkey. 

Mehmot A. CivAlcMc 

Department of Banking and Finance 

Yarmouk University 

PubSshed iN: Journal of Msat vo MaMye, Vol. 36, No. 2. Turkey. 1989. 

This empuical study aimed lo examine the link betwe^ money and economic activity, 
i^, nominal C94P, aver tlie praiod 1960-1986. In (xder to realize its purpose, the study 
focused on the meaning df income vdocity and its vital role of linldng the growth of 
mcMietary aggr^ates to nominal GNP growth. 

EnqHricalresultsconfinnedthevariabilityof theMi andM20v^ diis 20-year period. 
But tbe factcHS that were lespmsible toe tbe obsoved vdtility in die growdi rates of 
Ml and M2 vdkxnties .wore diffment. In case of Mi velocity, die factors that caused 
nominal GNP to change were req;x»sible. In case of M2 vek)city, the instability of die 
demand the non-Mi cnnponent of M2 was the cause. 

The i^rpareot volatility of the Mi and M2 velocities simply implies the exsistence of a 
weak, insignificant link between money and economic activity. M(»e specifically, the 
growth in a monetary aggrej^te (Miw M2 ) is expected to have unpredictable or 
insignificant impact on the growth of nominal GNP. 

In light cS its empirical results, this study suggest die following: In ofder to carry out 
an effective monetary policy, the monetary authority should direct its attention to 
monetary aggregates odier thiui Ml and M2 . 

2.4.04 Attitudes, Behaviour and Patronage Factors of 
Banic Customers Towards Islamic Banlcs. 

Cenglz Erol, and RadI El-Bdour 
Department of Banking and Finance 
Yarmouk University 
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2-4 Department of Banking and Finance. 

2.4.01 An Empirical Investigation of Portfolio Behavior 
of the Jordan Commercial Banks. 

Mehmet A. CIveIek, and Musa A. Rawabdeh 
Department of Banking and Finance 
Yarmouk University 

Published IN: Journal of Middle East Business & Economic Revlew,Vol. I, No. 
2. Australia, 1989. 

This is an exploratory study which specifically aims OL {Moviding an empirical answer 
to the following question: Can the observed changes in the Jndanian commercial banks' 
holdings of various item in the asset and liability categories of thdr consolidated balance 
sheet be explained in terms of the basic economic variables suggested by the 
conventional theory of demand? To achieve this aim, the consolidated balance sheet of 
the banks, Hrst, rearranged to reflect their intermediate role in the financial system. 
Second, the demand equations for each of the m&jor bank items in the balance sheet were 
speciHed by utilizing a prototype stock adjustment model. 

The empirical flndings obtainded by the study show the Jcxdanian commercial banks' 
portfolio behavior is quite responsive to the budget variables [capital plus retained 
earnings, net income] and the rates of return, the present study, on the other hand, was 
unable to capture the effect of the SLR [satutory liquidity requirement] variaUe iqmn the 
banks' portfolio behavior. 

It should immediately be noted that the basic conclusions of this study, should, due to 
the nature of the quantified theoretical framework and the statistical shortcomings of the 
regression equations, be conceived as tentative results. 

2.4.02 Money Substitutes and Monetary Aggregation 
Procedure: An Empirical investigation of the Jordanian 
Data. 

Mehmet A. CIveIek, and Musa A. Rawabdeh 
Department of Banking and Finance 
Yarmouk University 

Accepted for publication IN: Journal of Abtfath AI-Yanrioul<f1um. & Soc., Set. ' , 
Yarmouk University. 

This study, motivated by the recent criticism concerning the use of the simple sum 
aggregation procedure in constructing monetary aggregates, attempts to devise an 
alternative approach to monetary aggregation for the Jwdanian economy. In its attempt. 
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2,3,03 Role of Labour Unions in Socialist Regimes in 
the Arab World. 

ZolMir N. Elsabbagh 

Dopartment of Business Administration 

Yarmouk University 

PubKshed IN: Journal of IncSan Industrial Relations. Vol. 23, No. 3, India, 1988. 

The pq)er is an analytical stixfy (tf tfie n^ of the labour imioos in tlw Socialist ngimes 
in And) Worid. It seaks to study what are the nudn functions ot the labour unions, what 
are there characteristics, and bow they rqiresoit the woldng facot. Besides the pec^le 
attempts to stndty/analyze what stxt and relationship exists betwem the unions and 
nuinagement and die Political Powers in the country. 
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2-3 Department of Business Administration. 

2.3.01 Informal Groups, Leadership, and Productivity. 

Raef T. Hussein 

Department of Business Administration 

Yarmouk University 

Published IN: Journal of Leadership & Organization, Development, Vol. 10, 
No. 1, U. K., 1989. 

There is no question about the existoice of informal groups in organizatioa. Numerous 
studies have documented thdr existence. The question is how can manag^nent in these 
organizations get advantage o( these inf(mnal groiqps and increase thdir productivity. 
Three models of productivity (i. e., Stdner's, Shiflett's, and Schultz', models) are 
presented in this fopet. The p^p^ focuses on the role of leaders (a major element f 
schultz' model of productivity) and clarifies that agood rdsitionship between formal and 
infonnal lead«^ in the organization can positively influence productivity. Based cm this 
belief, the paper concludes that managment should maintain an c^n-minded realistic 
attitude about infcMinal groups and not be led into the tr^ of thinking that managemoit 
is always right, the infcHinal group is always wrong. 

2.3.02 Power and Conflict In Jordanian Food 
Distribution Ctiannels. 

Raef T. Hussein, Rabert A. Robicheaux 
Department of Business Administration 
Yarmoui( University 

Published IN: Journal of International Food & Agribusiness Marketing, 
U.S.A,Vol. 1, No. 3, 1989. 

The purpose of this study is to examine power and conflict relationships in food 
distribution channels in Jordan. 

A random sample of 178 food retailers has been selected from three major cities in 
Jcwdan. 

The results of the analyses indicate that food retailers attribute mott pow^ to those 
wholesalers who provicte high quality assistances (noncoerdve power sources) and who 
are perceived as more likely to use punishments (coercive powo- sources). Also, the 
food retailers who perceive their wholesalers as likely to use coercive sources and/or 
provide assistances (noncoercive sources) have more confUct with those wholesalers. 

The rdationships between the ^tual use of pow^ and both attributed power and conflict 
were found to be positive. 
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Both die allocators and non-allocators of central costs fix the pmposes of perfc»inance 
evaluation claim die same iati(»ale (i.e. motivate managa:s to take action in the best 
interests erf the company as a whole). This study hypothesises that the choice of an 
allocation/Don-allocation policy is associated with a set of (M-ganisational variables 
namely iterdq)endence between divisions the degree ol intmlependence between 
divi^oos, die degree of decentralisation, die degree of domestic divisions' geographical 
disp»sion fh>m headquartns and the costs of monitoring divisional managers' 
perfonnance. 

A sample of (296) U.K. based divisionalised and listed ccmipanies was selected at 
random from die Times 1000 fot die year 1984/1985. 

The e^iected associations between cost allocation and organisational variaUes were not 
found except in die case (rf die d^iee of inteidqpoadence betweoi divisions. 

Further research is needed to examine cost allocation from a contingency theory 
f&spec&ve. In diis regard, it is suggested that the {wactice erf cost allocatun might be 
associated widi trade unicxis' d^nands for pay increases to thdr employes. 
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1988 (a niunbtt of 103 candidates) were selected for ibe staiy. Using legtessian analysis 
and Qii-sqiiaic test, it was found that overall degree grade and univeisity attended have 
positive and statistically significant rdaiiooships with examinatioa peifonnance. There 
were negative and statistically significant relationships between examination 
pofcMinance and work eiqierience, years oat (tf the univetsity before taking the 
examination and age. 

2.2.05 The Effect of School Accounting on Students* 
Performance in First Levei University Accounting 
Courses. 

Sayel Ramadan 
Department of Accounting 
Yarmouk University 

PubSshed IN: Journal of DIRASAT. VoL XVI, No. 1. Jordan UriversUy, 1989. 

The niain purpose of this stu^ is to examine the dffe(^ of accounting t^i£n at school on 
students' suteequent perfomance in first level univeisity accounting courses. Two 
related issues have been also raised. Does a gap of one year «* mote between obtaining 
school accounting qualification and university affect students' perfcKmance? Is there a 
significant difference in the poformsince of students who are majwing in accounting and 
those who are not nuyoring in accounting and taking the financial accounting course as 
a Acuity lequirem^it? 

Two samples of students who have taken the intioductcxy financial accfiunting course 
were sdected fw the study, die first sample of 40 students consisted of all students who 
possess school accounting qualificaticm (oMnmacial stream), the second sample of 49 
students was selected at random from all studrats who have no school accounting 
qualification (sci^itific and lit^cary streams). 

The results of the t-test indicated that students with school accounting qualification 
fetfotmed significantly bett^ than students who did not have such a qualification. 
However, a gap of one year or m«e before taking accounting again at university did not 
matoially affect the ben^cial advantage of school accounting. Nbyeover, there was no 
significant diffoence in die perfonnance of students due to taking accounting as a major. 

2.2.06 Cost Aiiocations in Divlsionalised Companies 
and their Association with Organisational Variables. 

Sayel Ramadan 
Department of Accounting 
Yarmouk University 

Published IN: Journal of Abhath Al-Yarmouk 'Hum. & Soc., Sd.' , Ya ttouk 
University, 1989. 
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company as a whole. On the othra^ hand, the advocates of the controllability principle 
claim that manag^ial perfcmnance should be based c» fxiots ova: which they exercise 
coatitd. As a result, central cost allocaticms should not be made in otda to motivate 
subcrdinatB managors. 

Given that both the allocators and non-allocators of central costs claim the same 
rlationals, this papet attempts to explain cost allocation from a contingency the(»y 
perspective. It is suggested that the practice of cost allocation fw the purposes of 
pof (xmance evaluation mig^t be associated with trade imions dcnntands fot pay increases 
to tbdur en^)k)yees. This is based on the assumptim that managos choice of accounting 
procedures is influenced by external oivironmental factcM^ namdy trade unions contract 
negotiations. 

2.2.03 The Rationale for cost Allocation: A Study of U. 
K. Divisional ised Companies. 

Sayel Ramadan 
Department of Accounting 
Yarmouk University 

Published IN: Journal of Accounting & Business Research, Vol. Winter Issu, 
No. 4. U. K., 1989. 

This paper reports the results of an emirical study designed to examine how top 
management in divisionalised companies perceive central costs allocation for the 
purposes of performance evaluation. Data for the study were collected from senior 
managonent using a questionnaire survey. 

The empirical evidence the behaviour of managers to take action in the best interests of 
the company as a whole. As a result of this behavioural factor, top management 
perceive allocation of resources. However, top management pax»ive allocatims as being 
unlikely to reduce both divisional managers' expenditure on perquistes and budgetary 
sladc 

2.2.04 Candidates' Attributes and Performance ont the 
Council of Audit Profession Examination. 

Sayel Ramadan 
Department of Accounting 
Yarmouic University 

Published IN: Journal of DIRASAT, Vol. XVI, No. 1, Jordan University, 1989. 

This study examines the relationships between certain candidate attributes and 
performance on the Council of Audit Profession Examination as a requirement for entry 
into the profession of public accountancy in Jordan. All candidates who took the 
examination f(Mr the first time in November 1986, May and November 1987 and May 
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2.2.01 Central Costs Allocation and Performance 
Evaluation: A Review and Analysis. 

Sayei Ramadan 
Department off Accounting 
Yarmouk University 

PubJished IN: Journal of Tann^t AL-RaHd^n, Iraci, 1989. 

The accounting literature on central costs allocation for the putposes of performance 
evaluation suggests that the decisirai to allocate costs is influeoced by behavioural 
factors (e.g. racourage divisiooal managers to reduce both perquisite expenditure and 
budgetary slack). On the otfier hand, the ncm-allocatrais claim that they do not allocate 
costs in (Mjder to motivate manages to take actim in the be^ interests (tf the compiiny 
as a whole. 

This theoretical argument is reflected in the actual practice of cost allocation. Survey 
studies in both the U. K. and the U.S.A. jM^vide ample evidence that central cost 
allocaticHis are prevalrat in practice, and that top managemait perceive tham as likdy to 
influence the behaviour of manages and encourage optimal utilisation of lesouices. One 
the other hand, the nonallocators perceive that managerial pnfcxinance evaluation should 
be based on controllable bctots only in orther to moativate subordinate managers. 

Given this conflict on the ratioiale for cost allocation, this paper examines the otbet 
exjdanations suggested in the lit^ature concerning this issue and proposes an alternative 
^proach to the problem. It is suggested that the practice of cost allocation for the 
purposes of pafcMtnance evaluation may be associated with trade unions' demands for 
pay inoeases to their employees. 

2.2.02 Contingency Theory for Cost Allocation. 

Sayel Ramadan 
Department of Accounting 
Yarmouk University 

Published IN: Journal of Tannuat AL-RafidaIn, Iraq, 1989. 

The accounting literature on central c<»t allocaticm fn* die purposes of pedaaasnce 
evaluation suggests that the decision to allocate costs is influenced by behavioural 
fact(HS (e.g. encourage divisional managers to reduce both perquisite expenditure and 
budgetary slack). This view is also reflected in the actual {Kactice xtf cost allocati(Mi. 
Survey studies in both the U. K. and the U.S.A. provide ample evidence that coitral 
cost allocations are prevalent in inactice, and that t(^ management p(»x«ive them as 
likely to influence the behaviour of managers to take action in the best intn^est (rf the 
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income, own^- built, and hig^ income bousing, are disdnguiidiedt and the 1983 I-O 
table v^kb does not separate housing Erom, non-housing construction is modified to 
incorporate these three secttvs. The analysis yields that the owner-built low income 
housing has the highest output multiplier and the highest employment impact The 
^gpegate effects ai the duee housing types on impcvts are broadly die same, although 
die coiqposition between direct and indiiea imports vary coosideiably betwera low and 
middle inoxqe and high income housing, with the high income housing ratio in 
contrast to die two oth»r types, having a hi^ ratio of direa to indirect imports. Because 
of the higher ixOput muldpli^ and higb» anploymoit ^ect. a good case can be made 
fa the ihiaitutionalenfcomagemgtt of die ownerbuilt low income housing. 

2,1,08 The Impact of Foreign Capital on Jordan's 
Balance of Trade: 1967-1985. 

RIad Almomanl 
Department of Economics 
Yarmouk University 

PuUsh6d IN: Journal of Mutah for Research & Stucb'es, Vol.3, N^. 1, Jordan, 
1988. 

The purpose of this study is to investigate the effect of foreign Cfq>ital on Jordan's 
Balance ctf Trade daring 1967-198S. To figure dus out, similar to other studies, sevoal 
single equation Models reflection the impact of f<xeign capital on experts and imports 
are analyzed and en^irically estimated. The em{Hrical results show diat, Ccaeign capital 
has larger effect on imp(^ than e^qxxts. This diffoence has added to Jordan's deficits. 
Overall, the fcaeign capital did not help in reducing trade deficits during 1967-1985 
period. However our r^olts do not imply that this negative i^^lact wUl continue ov^ 
die long-run. In die long-run, trade deficits can be expected to deoease through export 
increases and impc^ replacemoit, as die production ciqiacity of the Jordanian economy 
expands. However, bom our analysis it is difficult to predict how long it will take 
before the ecMiomy takes a turn in diis direction. 
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2.1.05 Taxation and Economic Development in Jordan. 

Nader Mrayyan 
Department of Economics 
Yarmouk University 

PubSshed IN: Journal of DIRASAT, Vol. XVI. No. I.Jordan University, 1989. 

This paper discusses the fiscal system in Jcxdan. It discusses the gomal innciples of a 
good tax system then reviews the general features to characterize the tax structure in 
devdoping countries. 

In its second section the paper analyzes the fiscal system in Jwdan. The empiric- ' 
findings show that domestic revenues are income dastic and die degree (^ opemiess 
the only significant factcH in detmnining the share of taxes in GIH*. 

2.1.06 Money Supply Model For Small-Open Economy. 
The case of Jordan. 

Nader Mrayyan,and Abdalla Shamla 
Department of Economics 
Yarmouk University 

Published IN: Journal of Middle East Business & Eco. Review, Vol. 2, No. 2, 
1990. 

This p^per attempts to analyze the main determinants of the mcmey supidy in Jodan, to 
analyze the major components was of the money multipli^ in order to test and 
determine the degree of the mcmetary authorities over the money supfdy in Jordan. 
The model estimation shows ttiat the growth rate of the money siq^ly is highly affected 
by the growth rate of both the monetary base and the money multiplied'. On the othor 
hand it is found that the major components of the money multipli^ are mostly 
determined by fsctors outside the control of monetary authorities. Finally, it is possiUe 
to say that the money supply in Jordan is highly detomined by factors and fcxces that 
are outside the close control of the central bank. 

2.1.07 The Impact of Housing Investmenl or the 
Jordanian Economy. 

Nader Mrayyan.and Servet Mutlu 
Department of Economics 
Yarmouk University 

Published IN: Journal of DIRASAT, Vol. XIV, No. 8, Jordan University, 1987. 

This pfqper examines the impact of housing investmoit on the JcMrdanian economy using 
the 1983 Input-Ou^t (1-0) table. Three housing types, low and middle income, low 
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investmoit, tune and saving deposits and the ratio of finandal assest to total assets have 
been found to be positive. 

2.1.03 Public Subsidy For Housing. 

Nador Mrayyan 
Department of Economics 
Yarmouk University 

PubSshed IN: Journal of Abhath AhYarmouk. Hum. & Soc., Sd," Vol. V, No. 2. 
Yarmouk University, 1987. 

Tlus iesean:h estimates the ixNi^ «d» (tf inagoitude (tf stiboiidy demant to be found to 
the programs <tf the public housing secttMt's princqial suppliers die ui1>an Development 
DqMtrtment, and Mililaiy Cnpoiatkm. The Natimal Housing CorpcxaticiiL 

The analysis C(Misida:s two principal elenoents <tf subsidy, less than ML cost recovery of 
devddimient and administratimi costs and rate subsidies by using 10.25 percent rate of 
intoest as the qi^xHtunity cost of capital, it was estimated that about JD 45 million 
was paid as a subsidy for housing sector in J<Mdan for 1981-1985 time.period. The two 
ivincipal instuticmal beneficiaries of these (xograms are the Housing Ccxporati(»i and 
the Afilitary Housing. 

2.1.04 Stagnation of Wlieat Yieids In Jordan, Ttie 
Factors Behind The Pattern. 

Nader Mrayyan,, and Servet Mutlu 
Department of Economics 
Yarmouk University 

PubSshed IN: Journal of Abhath M-Yamnuk.'Hum. a Soc., Serf." Vol. VI, Ato. 1, 
YamxHjk University, 1987. 

Wheat yields have stagnated in Jordan during the last forty years. The technological 
detraminists, the monetarists and the structuralists give different reasons for agricultural 
stagnaticNL Their theses are found to be not too relevant in the Jordanian context as the 
t»ms of trade fat wheat have beai not too unfavoraMe and die minifundiolatifundio 
dualism does not exist Wheat fiirmers are mosdy small land holders living not far firom 
subsistence levels and weather unc^tainty is the fundamental det^minant of their 
bdiavior in the choice, of technique. Being poor, diey aie highly risk-averse, and they 
follow the minimax loss strategy in the choice (rf technique Jn planting wheat A 
regressioa analysis of a sample ^ 196 &rmets in Irbid, Madaba and Karak districts 
reveab diat share-oxpping has a negative effect oa yields. Fotilizer use, expoience in 
fanning, scale of q;)exati(m, and education level affect yields positively as do the 
ecolog^ conditions (kxation) and having a source (tfnoi-agricultutal income. The last 
foctor cudu(»s the farmos a^dnst disa^er in years (tf harvest Mure due to low rainfalL 
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2,1,01 The Jordanian Industrial Sector: Output and 
Productivity (1 967-1 986)-An Econometric Analysis-. 
A. Bani-HanI, and Abdalla Shamia 
Department of Economics 
Yarmouk University 

Published IN: Journal of Abhath At-Yarmouk-Hjm. & Soc.. Sd.' Vol. S, No. 2. 
pp. 52-78, Yarmouk University, 1989. 

The aim of tliis paper is to evaluate tlie perfimnance of tlte Jcxdanian Industrial Sector 
ov^ the period 1967-1986. The paper starts by looking at the role of the Industrial 
Sector in the economy, thai a production function of the C(]M>-Doiigles type was 
constructed and estimated for the whole Industrial Sectra: and fw some selected industries 
within the sector. Among the interesting results that woe found are the following: (a) 
the real value of the Industrial Sector's ou^t was declining over time, (b) the SectcH's 
production process exhibits decreasing return to scale on the aggregate level and fcff 
some industries increasing returns to scale were evident (c) A measure of the 
technological change that affected the Industrial Sector is estimated and found to be (- 
O.OS) which reveal a declining trend i.e., a declining gross domestic jwoduct from the 
Industrial Sector that due to factCKrs o(ha than labcK and a^itaL(d) When estimating die 
production function of some selected industries, we have found tli^ the avoage and ttte 
marginal product of a dinar spent on hbat and Ciq;)ital wope fluctuating, they were 
increasing fw scMne industries and decreasing for oth^ (e) A fuecasting anal^ of die 
future state of the sectM" was p^cwmed using a time-series technique to fwecast input 
levels and to use our estimated function to f(M«cast the future trend of the Industrial 
Sector's output, it was found to grow at 2.4% f« the p^iod 1987-1995. 

2,1,02 Inflation, Financial intermediation and Economic 
Growth in Jordan: 1963-1985. 

Fawzl Kttatib, and Subrata Giiatalc 
Department of Economics 
Yarmoulc University 

Published IN: Journal of Book by Croom-Helm., London. 1989, 

In the recent litoature, the concept of "financial iqwession" in less developed countries 
(LDCs) is usually related to the amdysis of the impact of ceilings on interest rates on 
savings, investment and economic growth. Howevo:, Hnancial reixessioa may also 
occur because of inflation-an issue which has been igmned by most writes. In this 
paper, a model is suggested to analyse the Telationshii» amoag inflation, financial 
intermediation and investment in Jotciaa. Results of our study confirm the negative 
relationship between inflation and tie and saving de^»osits. The relationdiips between 



105 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



[■l.l.lliJJiJ.l.lHJNIil.l..l.ll.M<.I.HJ,l..l.l-l,IJJ,I .I .IIIJ.I.l llJJ. IL-liJJJ!»IH 




FACULTY OF 

ECONOMICS 

AND 

ADMINISTRATIVE 
SCIENCES 



103 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



Statistics. 



t(p) = tr Si S2 '^ =Ijri. in conne(^oa widi the test (rf indq)aid»ice vanda violation. It 

may be noted that R» diag (ri , 12 / p): 0£ rl ^, , ^p. are tbe latent loots 

(tf R- Si -^^ S2 S1-I/2. whoe SI and $2 are indq)eadently distributed and having 
respectively the OMnplex noocentral Wisban Wc(P, ni, £1, Q), Q « MM £ri, and 
centnd Wishart WcO>. n2. £2> O). The jmai density function df ( n»-> rp ) ui the 
cancxDical cordaticm case undo* vicdatim is also givoo. Based on this function, the 
moments and the density function of WiOcs and ^^Iks-Lawdy test ailoia are also 
derived in conunection with the same test of iDdq;)endaice. Thnxighout tbe coitext. an 
assumption is made oa Q, acc(»dingly, the nonnality is vidated and that (tf common 
covariance matrix is also distmijed. 
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PubSshedlN: ABgartiJ. of Statistics. Vol. 7, pp. 11 -22, lndia.1987. 

In this papa*, we consider a pqi»ilaticMi being a mixtuie of two exponential distributions 
with known mixing £u;tor and unknown scale paianietN^ with a given ratio. The 
pvedictioa intervals are devdoped for ?^ the tb otdet statistic, oa the basis ctf an ordoied 
observatioa Xr, (ks) fimn the same mixture. Also, ivediction intervals are c(mstructed 
£Qr the Tifa Older stiOistic (^a future sam^de, based c» the sth wdered observation of an 
observed sample, indq)endent of the second, and both being taken from the same 
pcqwlatton. 

1.7.22 The Distributions of Some Statistics Associated 
witli Two Multivariate Hypotheses Under Violations In 
the Complex Case. 

Nashat Saweris 

Departmant of Statistics, Yarmouic University 

M. Masoom All 

Dapartment of Mathematical Sciences, Ball State University, 

Muncle, IN 47306 USA 

Accepted for Pulilication IN: The Bulletin of Faculty of Science, Ale. Univ.. 
Egypt. 

Let SI and S2 be indepoidendy distributed having respectively die complex noncentral 
Wishart Wc(p, nl, £i, Ot) and the central Wishart Wc(p, n2, 1.2, 0). Based on the 

density function of SiS2~^ und^ vi(dati(m, the moments and die p.d.f. of some test 

critoia. namely Wilks Wfp) and Wilks-Laweley lKp) are derived in c<Minecti(Mi with 
tests; (0 Eqpiality of two covariance matrices of two complex normal distributions (£} - 
£2 ) ^ (P) Equality of p-dim»isional mean vector (tf L p-variate normal pc^Milaticm. 
The results are useful for drawing inferuices about the robustness of test criteria 
concerning test (rf (J) whon the assuioption o£ mxmality is violated and of (II) when 
that common covariance matrix is disturbed. 

1.7.23 On the Moments and Density Function of 
Hotelling's Trace and other Test Criteria Concerning 
Test of Independence Under Violation in the Complex 
Case. 

Nashat Saweris 
Department of Statistics 
Yarmouk University 

Acc^edforPuttBcaOon IN: Journal of Statistical Research. Egyfa 

This paper deals with the nxMnaits and density functions of Hotelling's trace 



100 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



Statistics. 



Published IN: J. of Information & Optimization Sae., Vol. 9, No. 3, pp. 35^362, 
indla,1988. 

Wdbull and inverse Wdlnill distributions have been characterized tfaioii^ ccnditicHial 
moments E(x''j-:n«s-r+ni=x)and E(X->^r:n I X I i4-2:ns:x) reflectively, where Xrn is the 
r-tb order statistic fiom a sample (^ size n.. 

1.7.19 Consistency of Maximum liiceliiiood Estimators 
for Muitiparameter Marlcov Cliains. 

M. S. Abu-Sallh, Basil Al-Eldeh, and Ulug Capar 
Department of Statistics 
Yarmouk University 

Put^ished IN: J. of Infomtation S Optimization Sde., Vol. 9, No. 2. pp. 391- 
404, lndia,1988. 

Billingsley's[2] proof of tiie consistency the(Hem for the multipaiamet^ discrete state 
space Maricov chains includes the assumptikms of existence and ontinuity of all third 
partial derivatives. In this paper, we relaxed the assumptions to include the exist^ice and 
ctmtinuity of the derivatives only up to the second acder. Also, we establish condititms 
implying the assumptions of die main thecvem with the requirement of the boundedness 
and not the continuity of the third order derivatives. 

1.7.20 On Bayes and Empirical Bayes Estimation of 
parameters and Reiiabiiity Function of Two-Parameter 
Exponential Distribution. 

M. S. Abu-Sallh.M. Yousef, and M.A. All 
Department of Statistics 
Yarmouk University 

PutriishedIN: J. of Information & OfAimization Sde., Vol. 9, No. 3, pp.405-413, 
lndla,1988. 

In diis article a Bayes and an onpirical Bayes estimatt^ (^ kxatioa and scale parametns 
and reliability functicm of the two-parameter exponential distribution are obtained. 
Simulation expeiimrats are performed to examine the behaviour of the estimators. 

1.7.21 Prediction Intervals of Order Statistics for the 
Mixture of Two Exponential Distribution. 

M. S. Abu-Saiih,M.S. All Khan, and A .Husein 
Department of Statistics 
Yarmouk University 
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1.7.16 Bayesian Estimation of P(X<Y) for a Bivariate 
Exponential Distribution. 

M. S. Abu-Sallh, and A.A. Shamsekiln 
Department of Statistics 
Yarmouk University 

PubSshed IN: Arab Gulf J. Sclent. Res. , Math. Phys. Sd, A6(1). pp. 17-26 , 
Saudi Arabia,1988. 

We InvestigatB Bayeisian estiinatim of P(X<Y) when X and Y foUow the bivariate 
e^qxMiendal distributioa ctf Marshall and OUdn with two parameters. Bayes, estimators 
are derived in case (tf natural conjugate pricff. The Bayes' variances of the estimators are 
derived. A nnmraical cxantple is given. 

1.7.17 A Metliod of Selecting the Levels of Regressor 
Variables In Lognormal Regression Model. 

M. S. Abu-Sallh,M. A. All, and S. K. THI 
Department of Statistics 
Yarmouk University 

Published IN: J. Comtmn. Statist. Theory Meth., 1.7(6), .U.S. A., pp. 1741- 
1761, 1988. 

Kiq)per and Meydrcch (1973, 1974) and Myers and Lahoda (1975) introduced the mean 
squared error (MSE) apfooach to ^udy response surface desings. Duncan and DeGroot 
(1976) dmved a criterion for opdmality of linear experimental designs based on 
minimum mean squared error. However, minimization of the MSE of an estimator may 
require some knowledge about the unknown parameters. Without such knowledge 
constiucticm of designs c^Mimal in the sense of MSE may not be possible. In this article 
a lomple method of sdecting the levels of regressw variables suitable fw estimating 
some functions of the parameters of a lognormal regtessicm model is developed using a 
criterion fw optimality based on the variance of an estimator. For some special 
parametric functi<Mis, the crit^on used b»e is equivalent to the the criterion of 
minimizing the mean squared error. It is found that the maximum likelihood estimatCH^ 
of a class at parametric functions can be improved substantially (in the sense of MSE) 
by pnq>er choice of the values of regressor variables. Moreov^, our approach is 
apfriic^le to analysis of variance wdll as legresskm designs. 

1.7.18 Characterization of the Welbuli and the inverse 
Weibuil Distributions through Conditional Moments. 

M. S. Abu-Sallh, and M. A. H. Khan 
Department of Statistics 
Yarmouk University 
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Tta csiiiaauxs are (KOvided also in case oi prior ignotance and quasHleiisities. Results 
for q>ecial cases of the model which include some wdl-known distributioos are 
summarized. 

1.7.14 The Training of Statisticians in Jordan. 

M. S. Abu-Saim, M.A. Hamdan 
Department of Statistics 
Yarmouk University 
University of Jordan 

PubBshed IN: J. of International Statistical Ins. with the financial assi^ance of 
UNESCO, Netherlands, 1987. 

Training (tf statisticians and statistical education in JcMdan started swne twenty years 
ago. Formal training of statisticians began in 1964 with the cstaMishmqit (tf The 
Statistical Training Centre within The Dqpartment of Statistics, a govenunoitiil 
statistical body. The centte oCfiors shot and long tesaa training courses far government 
employees engaged in statistical wwk. The estsdblishment of the Faculty ci science at 
die Univo^^ of Jordan in 1965 marks the beginning of Ccxmal statistical education in 
Jordan. Prior to that, Jcndanians interested in ^atistics received Iheir statistical education 
abroad, dAet in neighbouring Arab Universities ot in British or Amnican Universities. 
During the last decade, the Nfinistry of Education resolved Aat modsm mathematics be 
introduced progressively in secondary edudOion. This step lead to the introduction of 
statistics instruction at the secondary school level. 

In this ch^)t», we shall describe the ixesent status of statistical instruction and trailing 
in Jordan. The relationship between thecxy and practice is critically examined. The 
difficulties encount^ed in the devel(q>ment of statistical education and training are 
identified. Finally, some practical recommendations are made to overcome these 
difficulties and to in^MDve the quality of statistical instruction in Jordan. 

1.7.15 On Estimation of Missing Observations in Linear 
Regression Models. 

M. S. Abu-Sallh, M.A. All 
Department of Statistics 
Yarmouk University 

Published IN: J. Sarikhya. of Statistcs. Vol. SO, Series B. Pt. 3, pp. 404-411, 

lndia,1988. 

In this article a James-Stein (1961) type estimator for the vect(xr of missing 

observations in a linear regression modd is obtained. It is shown that if there are more 

than two missing observations, then the estimator obtained h«e has everywhere smaller 

risk than the usual (Hies. To dbiaaa a James-Stein type estimator for the vect(» of 

missing observations no restriction on the f(Mm of the modd is needed. 
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1.7.11 Some tests for the power series distributions in 
one parameter using tlie Kuiibacic-Leibier information 
measure. 

Mohamad S., and Abdul-Hakedm Eidoh 
Dopartment of Statlstica 
Yarmouk University 

PubMshedIN: J. Cormnunication in Statistics (Theory t^ Methods), Vol. 18. No. 
10. U. S. A. 1989. 

The purpose of the article is, in case of one sample, to obtain tests concerning the 
paiamettf in die power series distrilmtion in one parameter using KuUback-Leibler 
infonnatioa measure. The class (tf power series distributions contains a host of discrete 
distributions. We illustrate the general results obtained in case of the geometric 
distribulioit. 

1.7.12 On Some Shrinlcage Teciiniques for Estimating 
the Parameters of Exponentiai Distribution. 

M. S. Abu-Sallh. M. All,and M. Yousef 
Department of Statistics 
Yarmouk University 

Pubttshed IN: J. of Monnation & Optimization Sde., VoL 9. No. 2, f^. 207- 
214,1988. 

A variety of shrinkage methods have been prqx^wd iot estimatimi of scMne unknown 
parameter by considmng estimators based on a priori guess of the value of the 
parameter. We compare some (tf die shrunken estimatcxs for the parametos \i and of 
die eiqxmential distributicMt duough simulaticm. 

1.7.13 Bayesian Estimation For a Generaiized Gamma 
Distribution. 

M. s. Abu-Sallh 
Department of Statistics 
Yarmouk University 

PubMshed IN: J. ofArat)ian for Sde. and Eng., Sudia Arabia,Vol. 12, No. 2, 

1987. 

In this p{q>er we consid^ die genraalized gamma distribution and d^ve the Bayes, 

estimators of its random scale parameter and rdiability function widi respect to uniform, 

exponential, and inverted gamma priors. 
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This paper gives a partial imwf for the LRT conjectuie which says that the more 
restrictions are put on the alterative ^pace the mwe powofiil die LRT is. In tuvariate 
noimal distribution with mean q and identity covariance malrix, 1^ qlbe the LRT fw 
testing 

Ho:e=e vs Hl:eeV/{0} 

where V is a closed convex cone of R2. Also, let 02 be the LRT for testing 

Ho: 6=0 vs HI: e^O. 

Weshowthat Ql dominates Q2 interns of the powor function. The pnxtf is based cm 
writing the diffoience between the two pow» functions of Qi, Q2 in Ae fam EAg 00 
where X is N(A,1) and g(x) has a unique sign change. By utilizing the result of Brown et 
al (1981), we conclude that EAg(X) has oae sign change in A. From Ais , the {xoof of 
the conjecture follows immediately. 

1.7.09 On Dominating the X^-Test in tlie Case of 
Multivariate Normal Distribution with One-Sided 
Alternatives. 

Hussein Al-Rawwash 
Department of Statistics 
Yarmoulc University 

Accepted for Publication IN: Journal of Indian Stat. Inst Sankhy Ser. BJncSa. 

The method presented in Al-Rawwash and Marden (1988) is used to construct an 
admissible test for testing hypothesis concerning the mean vector 6 of a multivariate 
normal distribution, N(OJ0> Foi* the case that the null hypothesis is simple and the 
alternative hypothesis is one-sided, the constructed test dcxninates the usual X^-test The 
local power of the prc^x)sed test is ctxnpared with sev^al competitive tests. 

1.7.10 Testing Simple Hypotheses about the Mean of 
Normal Distribution. 

IHussein Al-Rawwas>i, and Moiiannad S. Ahmed 
Department of Statistics 
Yarmoult University 

Accepted for Publication IN: Journal of Infonvation & Optimization, India, 1990. 

This papa- is conconed with testing a simple hypothesis about the mean of the ncnmal 
distribution against two sided composite hypothesis. We construct a test which is 
admissible and more powerful than a test whose acceptance region is a countable union 
of closed disjoint intervals. 
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alternative. It is shown that the power functioii of the IRT satisfies certain 
moootonidty pmperty. In addition, the null distriboticn d the LRT statistic is doived. 

1.7.06 Dominating Inadmissible Tests In exponential 
family models. 

Hussein Al-Rawwash, and John Morden 
Department of Statistics 
Yarmouk University 

PubSshed IN: J. StaUstical decision theory, Vol. 2, No. 4, U. S. A., 1988. 

If a given hypothesis testing procedure in exponential family modds is inadmissible by 
virtue of its violating a necessaiy convexity and/or monotonicty ctMiditions, then a 
m^hod ctf constructing a strictly dominating test is presoiled in thb j^apct. The method 
involves an iterative sch^nes which yield sequences oi tests in which each test 
dominitfes Ae previous. We investigate the conv^eoce (tf such seqi^Kes. 

1.7.07 Dominating inadmissible Tests of liypotlices for 
non-centrailty porometer. 

Hussein Ai-Rawwash 
Department of Statistics 
Yarmouk University 

Accepted tor PubScation IN: Pakistoni Journal of Statistics, 1990. 

The construction method [Kesented in Al-Rawwash and Marden (1988) is extended to 
another class of disributions that inchides the mm-caitral Chi-square and F distributions. 
It is stown ttiat die class oi all two sided tests forms an essen^y minimal complete 
class fcv testing simple hypcrthesis against composite alternatives. This generalizes the 
results of Mard»i (1982) imd Ferguson (1967). The jKoof given here is constructive in 
the sense thM for any givai test 0, which is not essentially two -sided test, a two-sided 
test 0, whidi dominates 0, is directly obtained by using a method similar to Al- 
Rawwash and Manlen(1988). 

1.7.08 On tlie Lilceilliood Ratio Test for Restricted 
Alternatives in A Bivariate Normal Distribution. 

Hussein Ai-Rawwash, and iMoneer Odibat 
Department of Statistics 
Yarmouk University 

Accepted for Pui^icaHon IN: Journal of StiOistical Planning and Inference, U.S.A. 
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In the note of D. J. Newman (in American Math soc. Notices VoL S. No. 4, august 
1958 page SlO), the following tbe(H«n in geometTy was annouced: "For all open sets fi 
of a plane' ibere exist at least <Mie p(»nt M such that eveiy line passing throogb M. will 
devide Q in two parts, with the proptfty that the sur£ace area (tf (»e of them ^ the 
double surface area of die other. Thne for we can say that every port has a surface area 2: 
1/3 of the total surface area of £it. 

Our w<Mk is to generalize this theorem, m the {dace of we coader a distrilNition with a 
finite po^tif mass \i siq^xxted by the affine space of dimension n. 

So there exist at least one point M such that the inlergral of \i over evoy half i^pace 
limited by the hyperplane H Passing through M will be ^ l/(n+l) multiplied by the 
total mass of \i. 

1.7.04 "Correlation between time series" "Method of 
alternating series". 

Kh. Aludaat, and A. Quaqazeh 

Department of Statistics 

Yarmouk University 

Published IN: J. C. Analyse des Donnees, Vol. 13, No. 4, Paris, 1988. 

It is usual to compare the evolution of two alternating series. We take a table of 
conespondance (fxj) whoe T is a set of a successif lengths of equal time, and J is the 
set of the alternating modalities. (We note that (}*h) is the modality after and (j-h) is 
the modality before). 

We define the rdadon: k(t, j+h) = k(t+h, j), k(t, j-h) = k(t. h J) 
The new table was analysed by the factor analysis of conespondance, in this way we 
obtain the cyclic modds. This method is indeperukint of the parametos. It can be iq;q;>lied 
f(x the cases of real and complex numbers. In this research we have illustrated the modd 
cases of the analysis of the alternating series. 

1.7.05 On Montonlcity of the Power Funptlon of the LRT 
Against Restricted Alternatives for Blvariate Normal 
Distribution 

Hussein Al-Rawwash, and Nashat Saweris 
Department of Statistics 
Yarmouk University 

Accepted for Publication IN: J. Bulletin of Faulty of Eng'neering, Egypt. 

This paper addresses the {Hoblem of testing simple hypothesis about the mean of a 
bivariate normal distribution with identity covariance matrix against one sided 
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1-7 Department of Statistics 

1.7.01 An Alternative Approach to minimize Modei 
Inadequacy. 

M. A. All 

Department of Statistics 

Yarmouk University 

PubHshed IN: J. Commui^!aaons In StaOsOcs, Vol. 18, No. 8. U. S. A. 1983. 

In ifais article Bock's (197S) apptoach is used to fit a class of lower oid^ polynomials to 
a higher order response function. Fot a wide class of condition our fitted models offer 
greater protection, in strnie s^ise, ag^tinst model inadequacies than the one fitted by 
Karson, Manson and Hada (1969). However, our lyiproach is aiq;)licable to the 
situatitms v/bete the assumption of ncmoality alxmt the distribution o[ the response 
viffiaUe is fipptapnate, 

1.7.02 On A Class of Shrinkage Estimators of the 
Vector of Regression Coefficients. 

M. A. All 

Department of Statistics 

Yarmouk University 

Published IN: J. Communicatbns In Statistics, Vol. 18, No. 12, U. S. A.1988. 

This pap^ studies a class of shrinkage estimators of the vector of regression 
coefBcirats. The small disturl^nce ai^Hoximations for the bias and the mean squared 
error matrix of the estimator ate derived. In the sense of mean squared error, these 
estimators diMninate the least squares estimatcff and the generalized stein estimator 
devdoped by Hosmane (1988). 

1.7.03 Generalisation of the notion of the median for a 
mass of a multidimensional distribution. 

Kh. Aludaat, and A. Quaqazeh 
Department of Statistics 
Yarmouk University 

PubffshedlN: J. C. Analyse des Donnees. Vol. 14, No. 3, Paris, 1989. 

Generalisation of the notion of the median for a mass of a multidimensional 
di^ribution. 
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1,6,21 Pseudofurnishius priscus n. sp. (Conodonta) 
and Its stratigraphical significance for ths iadlnlan 
(IMIddle Triassic) in Jordan. 

Walld Sadeddin 

Department of Earth and Environmental Sciences 

Yarmouk University, 

P Accepted for PubBcation IN: J. N. Jb. Geo!. Palaeont. Abh. Stut^/art 

Triassic sequences are mainly exposed in nodfa-coitial Jocdan, particulary in die Jwdan 
Giaben, Wadi Naur, and in tiie Zan]p rivw area After ittudying sevend sect^ 
Triassic ages for these sequences have been detenninated md a new cooodont spedes has 
been established. The phyloaioiphogeMietic develqxnent of Pseuditfumishius and its 
sliatigraphical significance fiy the Kfiddte Triassic in Joidanaie discussed. 
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1.6.19 Experimental Investigation for the Minimization 
of Free Carbonate from Hard Piiosphate Rocks^Ruseifa 
>• Jordan". 

Walld Sadeddln, and Samir Abu-Eishah 

Department of Earth and Environmental Sciences 

Yarmouk University 

Department of Chem. Eng. Jordan Univ. of Scle. & Technology 

Published IN: J. TESCE, Vol. 14, No. 2(VII). calm. 1988. 

Large amount of low grade phosidiate rocks are present inbetween the layers of the 
J(»rd^nian phosphate rocks and are rejected by crushers. An experimental investigatioa to 
reduce the free calcium carbonate in these rocks using dilute acetic acid has been done. 
The effect of the nature and size of the raw phosphate particles as well as acetic acid 
ciMtcentiation, liqui(Vsolid ratio and the reaction time have bera studied. It was found that 
npoi treatment of die ground are with acetic acid, the tri-calcium phosphate (TCP) 
percent can be raised by up to 28% corre^)onding to a reduction of up to 67% in the 
calciimi carbonate content of the samples, dqiending on the conditions of die reaction as 
well as d^ nature and size of the raw phosphate particles used for analysis. 

1.6.20 Beneficiation of Ptiosphate Rocics By Aoiduiation 
with Dilute Acitic Aced Solutions. 

Walld Sadeddln, and Samir Abu-Elshah 

Department of Earth and Environmental Sciences 

Yarmouk University 

Department of Chem. Eng. Jordan Univ. of Scle. & Technology 

Published IN: J. TESCE, Vol. 14, No. 2(IV). cairo,1988. 

Large amounts of low grade phosphate rocks have no direct use and rejected all ov&c die 
wn'ld.We have investigated a process to beneficiate these i^iosphate rocks by acidulation 
with dilute acetic acid solutions. 

Acetic acid is a weak acid, whose salts are completely soluble in water and are easily 
separated from the ben^iciated solid idiosphates by filtraiioa. Dilute acetk acid solutioa 
has the culpability to, react with CaCos ,but not with bicalciam phosphate itself. 

For particles size of -2 to -f0.04S mm, acetic acid concentration of 2-4%, diluted in 250- 
400 ml wat», and reaction time of 15-30 minutes, at ambient temperatures (18-25''C); 
the avoage increase in TCP content was about 6-15%, depending on reaction conditiais, 
and nature of the digested samples. 
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homblende-plagioclase-qiuim-X. Hav/vytx, the name at the amiriiibotttes may l)e 
qualified by one or OKxe adjective prefixes, which have been empk>^ to indicate 
specifically defined ranges of minerals wi^ coosidoatibn to tiheir volume %ratia 
Howevw, the structure and texture and die type ai mineral wieittatioa have to be 
considered by giving die name df Ae rode. 

1.6.17 Spinel-Lherzolite Xenollths from the Aritain 
Volcano, NE-Jordan. 

S. Nasir, and H. A.-Fuqha 

Department of Earth and Environmental Sciences 

Yarmouk University 

Department of Geology, University of Jordan 

Rjbiished IN: Mineralogy & Petrology. Vol. 38, No. 1, Au^ria, 1988. 

Fresh i^inel-IharzoUte xenoliths occur within die pyroclasdc omiponents ai the Aritain 
volcano. NE-Jordaa. The average modal composition oi the xenolidis is .67 voL% 
olivine, 23 vol.% (Mlhopyroxene, 9 vol.% clinopyroxene and 1.6 vcd.% spinel All 
xenoliths exhibit a ixotogranular texture. Sdected dectron probe analyses oi mstatitie, 
dtopside, olivine, and spinel are given. Tempoadnes <^ tteir last equilibratioa range 
from 925*^ to 1,025 °C. Pressure estimates based on the sfrnd-Jhazt^Ui stability fidd 
restrict the xenolith source to a depth (tf 37 to 60 km. Up to 18% XCr in sfiacl 
indicates an origin from a maximum depdictf 6o km. 

1.6.18 The heavy minerals of the Kurnub Sandstone 
(Early Cretaceous) of Jordan. 

S. NasIr, and W. Sadeddin 

Department of Eartli and Environmental Sciences 

Yarmoulc University 

PubUshedIN: Sedimentary Geology,. Vol. 62, pp. 101-107, Amsterdam, 1989. 

A study of die heavy-mineral dislributioa in di Kurnub Sandstone (Eaily Oetadeous) in 
J(xdan was carried out in vertical md lateral sections. The heavy-minraal suites (^ die 
Kurnub Sandstone in Mxth and soudi Jordan are indeodcal and cnnparable to diose in 
south Israel and soudiwest Sinai The suites are mainly opaques, zircai, tourmalme and 
rutile; garnet, staurolite, epidot, anatase, barite and hmnblende are less frequent 
Staurolite and hornblende are confined to the soudi, whoeas garnet is confined to a few 
horiz(Mis in die nordi. Selective chemical deconq^osition played a significant rc^e in die 
modification of the uns^le heavy-minwal variatitms in the Knmub Sandstone. The 
ultrastable heavy minerals indicate a source area predominandy competed of granitic and 
metamnphic rocks. The associaticxi of zircon, tourmaline and rutUe in a pure quartz 
arenite indicates that die main source of the Kurnub Sandstone of Jtxdan must be 
w^ithoed Pakozmc sedimoits. 
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S. Nasir 

Departmem of Earth and Environmental Sclencas 

Yarmouk University 

PuMshedIN: Euiopean Journal of Mineralogy. Vo. 1. tto. 1 1V. Germany,1989. 

IXonng the past deoide tfioe has been an iitQ>essive increa% m knowledge ^^ 
rdaticMishqM between the chemical comirasition and the tectonic setting of granite 
intrusions (e.g., rcARCE ^ aL. 1984; WHALEN et aL. 1987). 

The petrt^Niesis ctfgfanit(»d$ in sooth J(8:dan,NW-AratHan Shidd, is cleariy linked to 
the gecdogic evolatioQ of the Shidd. The olde^ granitoids (7S0Ma) are ttmalites, 
whraeas die youngest (610 Ma) are adamelliti^ (JARRAR et aL, 1983). Most of the 
granitcrids in south Josdaa were tcmisffxined to gneisses slKxdy after their emplacement 
The gran&xKds are moi^y praalkaline imd woe coasid»ied as p»stcHiogQDic and flawing 
an island are ^neous activity (RADAIN c^ aL, 1981) 

Chemically analyzed onhogneisses and granite £tom soith Jordan are clearly calssifled 
as post-collisim granite in the Y-Nb and Rb-(Y-fNb) diagrams of PEARCE et al.. 
1984) ami confwm to a coUisicffl-granite protolith fOT the granitoids of the Arabian 
Shi^ Ifoweva, tttac is an ovoall ctmsensus tiiat the early devek^mient ai die Arabian 
Shield was an intra-oceanic island are envinnuncatt, where the final plutonic event 
involved emplac^nnet c£ ncHrmal and potatkaline granites tha£ were associated with a 
period oi cotitinental colliskm and subduction of ocean floor and litho^diae (RADAIN 
et aL, 1981). The widespread poaDcaline intnisives am closely associate with the major 
(q)hkditic belts m Saudi Arabia (PALUSTER et al, 1988). This would fit the post- 
coUisioa characta' of the gKinites and ortbogneisses in sooth J(»dan. 

1,6,16 Nomenclature of the Amphibolite. 

S. Kasir 

Department of Earth and Environmental Sciences 

Yarmouk University 

PuMshedIN: European Jwrnal of Mineralogy, Vo. 1, No. 1 W. Genmany,1989. 

The ctessification (^{unphiboliteson thebaas of Aeir modal analyses is different in the 
Utorature, and several nam^ are given by diffearent authors descritung die same rock 
types. 

The here suggei^ed classification is an glOempt to systematize die term amphibolite on 
the basis <^quantative minraal analyses <^ major and minor minnals in volume percent 

Amphibt^tes usually contain variable im)prations of plagioclase, quartz, h(»mblende, as 
wen as mineral gn)u[M! (X), sodi as carbonate, mka, g^net, pyioxone and epidote. The 
variaticn in the modal min»Bl content jMovides a ccmvential classification of the 
amfridlxdites by refeience to the q^Hopriate two- diinensional dis^ram in the tetrahedron 
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1,6,14 Unusual Contamination of Water by 
Metamorpiiic Minerals in Bituminous Marls of N-Jordan. 

S. Nasir 

Department of Earth and Environmental Sciences 

Yarmouk University 

Published IN: European Jodrnal of Mineralogy, Vo, 1, No. 1 W. Gemnany.1989. 

A dam is intraded to be constructed at Yannoak River in the Maipirin atea, Nnth Jc^^ 
The sedimenlaiy rock sequence of die Upper Cretaceous-Lower Tertiaiy in the Maqatin 
area is highly bituminous and may contains 24% organic matter and a high 
concentration of trace elemrats. The bituminous marl in the Maqarin area is affected by 
spontaneous combustion of nganic maunr (NASIR AND KHOURY, 1982;KHOURY 
AND NASIR, 1982). Combustion metanuxi^usm has rq)eatBdly bcra obsoved in 
action and is still acive. After along and a dry summer, combustion starts allways aft»r 
the first rain. The Nfetamorphic rocks {woduced by omibustim range from very soft to 
extremly hard The rocks are characterized by highly inegular cokHnation and abundant 
veins, voids and fractures, which are filled by secondary minnals. High and low 
temperature minerals were noticed within the metamor[rfiosed rocks. The minoal 
assemblage includes among others: Orairfiite, portlandite, ettringite, thaumasite, 
tobermarite, bassanite, gypsum, barite, ellastadite, qnirrite, wollastonite and anorthite. 
The agent of meta morj^m is the h^ created by the oxidatim of (vgank matter due' 
to penetration of oxygen and water into the rocks through fractures. Oxidation could 
cause the rise of temperature of the ground water and thus enhancing its geochemical 
activity which results in a redistribution of m^ and trace elemrats and crystallization 
of new minerals. The minerals portlandite gypsum, ettringite, thaumasite and 
tobermarite are very abundant and occur in different colouratimts (violet, greai, ydtow, 
white, brown). They were {sobaUy developed due (o reaction b^ween the trat ciroilating 
water and the rocks. The assessmmt of these minerals which are highly soluble and 
contain abundant trace elements is of great significance. The hydrochnnistry of die 
Maqarin area is highly affected by the combusdon metam(»phism. An unusual highly 
alkaline, calcium hycfaoxide-sulfaite water (pH=12.7) extends over a wide area in tlw 
vadose and the perched zone of the metamcxphosed rocks. The highly alkalme water is 
origiating ficom seepage of meteoric wato* through portlandite, gypinim and diaumasite 
bearing rocks. This latest is responsible for the extraction of trace elements jGrom the 
bituminous and the calclanated rocks and indicats unusual high concentraticxis c£Ct,C6, 
Ni, Pb, U, Mo. Co and Zn. The estimated vdume of die annually dissolved minerals by 
this water is about 0.003% oi the volume of the calcinated rocks. This couU increase the 
permeability and solubility of the rocks and dius increase the concentration o{ trace 
el^nents in die seepage water. Some of diese elements are of possible environmental 
and healdi coicem. 

1,6,15 Orthognelsses and granitoids of NW-Arabian 
Stiield: indicators of the geotectonic environment? 
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1.6.12 Geochemistry and Petrogenesis of Cenozoic 
Volcanic Roclcs from tiie Nortii-western Part of the 
Arabian Continentai Allcali Basalt province (Jordan). 

S. Nasir 

Department of Earth and Environmental Sciences 

Yarmouk University 

Atxepted tor Publication IN: Mineralogy & Petrology, Austria, 1990. 

The numotxis Miocene-Subcecent vcdcanic rocks oi Jotdaa aie part oi the wideqa^ead 
Cenozoic volcanic proivinces within the Arabian flate. The lavas are characterized by a 
balk chemical and petrognq;)hical hcmH^^ieity. However, the magmas have changed in 
conqx)sitioii with tune from cdder (19-4 Ma) and smalls volume hawiite and alkali 
olivine basalt to younger (4-0.3 I^) and more voluminous basanite ^^lich show a 
progressive enrichment incooqntiUe demoits and contain a wide wvi^ of acodental 
cntstal and mantle xendlidis. The latha primitive charactn* of most lavas and their bulk 
chemical homogeneity indicate that the magma has raised nq)idlyu to the snrfiace with 
only limited opesa system fractionation (5-10%) of olivine and clinopyroxene. The 
variations of inconqiatible elements imply dexwasiaa from a garnet pendoitite source by 
a variaUe but low degree of melting (S- 15%). the volcanic activi^ was farmed in phases 
ctHiesponding in time to the two stages of rifting process of the Red Sea and the 
sinistral diiq;>lacemeat along the Jordan Rift The volcanic i»oducts were emitted through 
two regional fissure systems, the main extinding NW-SE, the minor strildng E-W. 
These lineaments are considered to be the result of a regi(mal stress formed due to the 
shifting of the Arabian Plate.The geochemical trends shown by the Jordaninan basalts 
are features whkh aie differmt from tfiose obseaved in the Red Sea and Aden and may be 
related to thdr unique tectonic setting situ^ed in a distinct structural domain. 

1.6.13 A Suggested Nomenclature for Amphibolltic 
Rocks. 

S. Nasir 

Department of Eartli and Environmental Sciences 

Yannoulc University 

Accef^ed tor Publication IN: Mineralogy & Petrology, Austria, 1990. 

The nommclature (tf amiriuboUtic rocks is diffident in the lit^ature, and several names 
are given describing the same rock type. A simple mmienclature scheme is suggested 
h^re to include all amphibolitic rocks by reference to an jftpn^riate two-dimensional 
diagram in a hcxnblende-i^agioclase-quartr.X-tettiaicdrua, wb^re X represents a mineral 
groiq) as mica, garnet, pyroxene, chlcvitc, epidoie anc* carbonate. TTje suggested scheme 
iwovcd to be extremely us^ul when applied foj amphibolites from the Spessart 
crystalline complex, central Germany. 
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S. Nasir, and Martin Okrusch 

Department of Earth and Environmental Sciences 

Yarmouk University 

Accepted for PubBcation IN: Mineralogy & Pettok^, Austria. 

A detailed investigatkm of metidtasites in the coitral Spessait crystalfiiK on^ 
the chance to te^ the utility of varimis KDgeothermometars tsoA geobmometos in a 
limited area. CcMnparisioo of tempaatuies and pressures estimated from Kd values of 
diffm«it mineral pairs in the same rock w in the same ootoicv using differ^ methods 
have served to evaluate the precisicm of some of the cunently used 
geothennanetor/baiom^as based cm Kd -vahies. The P-T conditicms woe derived fiom 
the garnet-clinopyroxene, garnet-biotite, ilm^te-magnetite and the hcHnbleode- 
plagioclase thennometers and the clinopyioxene-gamet-plagioclase-qaaftz and 
hocnblaKie-idagioclase-qpidotB barometers. 

The estimated P-T conditions (SSO-640** C/4-6Kb) from the different 
th^mometers/barometers were compared and the accuracy of an individual Kd 
gecMhermometer /geobarcMnet^ w^e tested by the minoal assemblage (staurolile + 
quarte) in the associated met^qpdites which give a relaible P-T range (550-660° C/4-7 
kb). 

1,6,11 K-Ar Dating of Minerals from tiie spessart 
Crystalline Complex, Mid-German Crystalline Rise. 
S. Nasir, l/lartln Okrusch, and Hans Kreuzer 
Department of Earth and Environmental Sciences, Yarmouk 
University 
IMIneralogisches InstKut der Universitat Wurzburg, R. R. Germany 

Accepted for F\jblication IN: Mineralogy & Petrology, Austria,1^0. 

A Hcwnblendes, muscovites. and biotites from different lithostratigrahic units tad rock 
types of the spessart crystalline complex yielded K-Ar dates mainly in die range between 
318 and 324 Ma which confcHrms to tiie analytical precision. Two bonblendes and one 
muscovite show slighdy older dates up to 328 Ma. On the oth^ hand ibsstQ is a tail (tf 
youngo- hornblende dates towards 31 1 Ma. awl two horn blendes gave 293 and 274 Ma. 
The youngest mnphiboles have no special chemical composition and show no s^ns (tf 
alterati(», but are distinguished by ckrady cores of opaque dust 

The c<Hic(»dam dates for diffi^nt minerals can be int^rpteted as tiine of a rapid i^tifl ind 
cooling at the Early/Lat« Carboniferous boundary. jMesumably soon after the 
culmination of the Variscan deformation and amphilxdite facies metamorphism. The 
younger dates indicate lat^ gedogical processes iq) to thePonoiian. 
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10 cm, and ate coatained ia volcaiic scoria, lava flows and basaltic dikes. Of ovw 300 
over eacaniiiied xenoliths aboitt 80% are qunel Ihazfdiic, 15% ate ^»nel haizbio:^ 
(Hihopyiaxaute, imd 5% arc dunite, pyioxenite mid boniUaidite. Most of the xewdiths 
rcveal ptMograiudar texboes in t^msof the ncxnenclalurc (rfMERCIQl and NICX)LAS 
(1975). However, poqrfiyroclasticjMikilobla^ic ami tianstonal textures are relatively 
comnKMi. Xen(diths wUh pcxphyioclastic textures show a pnmounced £alHic wientation 
and foliatioo with parallel alignem^it of elongated pyroxene and q»nifex-<divine 
ciystals. 

Whole lock- and nucroprobe-analyses have been carried out on 7 selected Ihazolite 
xencdiths ficcHU the Aritain vakano, NE-J(xdan. The analysed Ihetsolites show a slighdy 
dq;ileted ccxnp(»ti(». Tempoalures (tf eqdlihtaticMi calculated uang d^ two pyroxene 
sdvus methods (eg. WEII^, 1977) range bom 925° to 1025 °c. Pressure estimates 
Irased on sgaaei Iherzolite stability fi^ Cr-c(Mitents in iqund (eg., NICKEL. 1986; 
WEBB & WOOD, 1986), and fmblished seismic data (^, EL ISA et al.. 1985) restrict 
the source ol the spinel IherzolitB xeiM^itlra from NE>J(Hdan to a dqrth oi about 37 km 
to 601an. The xen^tfas uiMler investigati(» are M&axd to rqsesNit fiagmrats of the 
wppa mantle, accidently incorpcvated into magma during its ascent A pelrc^gic modd 
ftx the vpper mantle under NE- and Central-Jordan, as deduced from die ultramafic 
xenditbs, is in prq)arati(m. 

1.6.09 Geochemistry of Metabasites from the Central 
Vor-Spessart, 

S. Nasir, and Martin Oknisch, Wurzburg 
Departmant of Earth and Environmental Sciences 
Yarmouk University 

Accepted for PutOcatton IN: N. Jhr. Miner. Ath.Stut^art, W. Germany, 1989. 

Tow differrat metabasic belts within the c^ttal vor-Spessart crystalline have been 
investigated with the aim to clarify their geotectcmic setting. The metalHisites include 
amphibolite, garnet- and biotite ami^tibolite in the ncMthwest^n belt, amiriiibolite, 
homUende- and biotite- hornblende-gneiss in the switheastem belt Geochemical 
characterization and tectonic environmuit discrimination indicate that the various 
amphibolites have in geaetsl an island are dioleiidc charact^. The hcHiiblede- and 
biodte-hombloide-gndss show a clear cakalkaline tendoocy. An island are Nivironment 
caa definitly be proposed f(x^ the volcanic activity in the central Vor-^)essart which is in 
accoidance widi the recent concept oi thrusting and compresskm tectcmic during the 
Variscian ontgoay. 

1.6.10 Comparison of Different Geothermometers and 
Geobarometers in Metabasites of the Spessart 
Crystalline Complex, Northwest Bavaria. 
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ConsidNable amounts oi c<Mnbustion products such as gasses, araosols and polycylic 
aromatic hydrocarbons (PAH), especially benzo[a]pyrene (Bp), the well known 
carcinogen iar man and animal (SdUqdcoeto' 1970). Since most Jordanians use toners 
more than five mcmths per year, a considerable amount of combustkm effluents 
accumulate indoMs. S<Nne of these mat^ials can tsast die human body via ^rarious 
routes, and are potential health hazards. little infcmnation is available about the 
chemical nature and amount of d» c(MnbustkM ^uents jnoduced by these buin«^ 
thaefixe the present study was desigi^ to screen tor benzo[a]pyiene in the indocv- 
accmnulated combustion efflumt 

1.6.07 Coexisting Cummingtonlte-Hornblende Pairs 
in the Cliiorite-Hornblende-Fels "HSsbachit** from the 
Central Spessart Crystalline Complex, NW-Bavaria, 
FRG. 

S. Nasir 

Department of Earth and Environmental Sciences 

Yarmouk University 

Published In: Chemic die. Erde. East Germany,. 1989. 

Cummingtonite-actinditic hornblende pairs fiom metamoq)hosed ultramafic rocks calld 
"HSsbachit" occur in the Central Spessart crystalline complex, FRG. Textural and 
electnHi microfffobe analyses indicate that the coexisting amphiboles represent an 
equilibrium pair. The Xmg ratios in both amphiboles are clos^y similar and vary 
between 0.7 and 0.81. The distribution coefficient K^ mg-FeCam-Cum is relatively 
high. It varies between 1.0 and 1.15, which is typical tot plagio-clase-fi^ 
cummingtonite-homblende pairs, metamorphosed under conditions of the lower 
amphibolite-facies. Coexiting chknites are identified as pennine and clinochlore. Bulk 
rock analyses address the question of an ultramafic parental magma of komatiitic 
composition for th HSsbachites. 

1.6.08 Ultramafic xenoliths from NE- and Central- 
Jordan. 

S. Naslr. 

Department of Earth and Environmental Sciences 

Yarmouk University, Irbid, Jordan 

PubBshed In: Fortschr, Mineral, Vol,6€. No. 1, W. Gennany, 1988. 

The Tertiary-Quatemary basanites and alkali olivine basalts in NE- and central-Jordan 
have raised mafic and ultramafic xenoliths from the upper mantle to the earth surface 
(Nasir and Al Fugha, 1988). Most of the xoioliths are subangular to rounded, ranging 
from centimeter-sized to maximum dimenstioi of about 40 cm, typically between S and 
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The results show diat ziiK and lead ccMicemttadcMis in watK ^{Ked in in^ 
always significantly higher than Aose in water of cement ones. The average 
coocttntratioos in the wato* of metal leserwMis woe 1.063 and 0.037 nun fa: zinc and 
lead req)ectivdy; while the aveiage concemtrarioas of these elements in wat» of cement 
reservoirs woe 0.0S30 ppm for zinc and 0.027 ppm fw lead. There weie do significant 
difoioices betwem the levds of cadmium in both reservoirs. 

It was also found that changes in th pH of the drinking wato' otcountges the leaching of 
zinc and lead firom the m^al reservoirs, and the maximal effect \ras shown at pH 4-5^ 

1.6.05 Eine neue und wichtlge Abfallart in Jordanien 

S. Gharalbeh 

Department of Earth and Environmental Sciences 

Yarmouk University 

Published In: Zeitschrift fur Kulturtechnik und Landentwicklung, 30, pp. 196- 
199. West Gemiany, 1989. 

TheiV(Mectt(Mi of the limited wato* resources in J(xidan is amatt^ of increasing concern. 
Thus, by the end of 1991, most of the waste watn* resulting fircrni domestic use will be 
treatedOn the basis of the estimationof the populati(»,wUch is about three millim at 
pttseat, a large amount of sewage sludge is predicted and will have to be disposed of. 
Studies carreid out on sewage sludge have revealed the possibility of its use in 
agriculture. Furdier, the Jordanian govennent passed a law in 1980, requiring Jot6aiaaa 
industries to treat ^raste watet produced by industry, priw to its mixture with dcnnestic 
waste watw. 

1.6.06 Occurrence of Benzo[a]pyrene in Combustion 
Effluents of Kerosene and Diesel Burners. 

Sameh Gharalbeh and , M. A. Abulrjele, and A. A. HunaKI 

Department of Earth and Environmental Sciences, Yarmouk 

University 

Department of Medical Chemistry, Jordan University of Science & 

Technology 

Department of Biological Sciences, Yarmouk University 

PubBshed In: Bull Environ. Contain. Toxicol, 41, pp. 449-453, U. S. A. 1988. 

Duetolimited Jordanian resources, kerosene and diesdhumears have been widely used for 
heating homes and water, warming bread, grilling meat and cocddng food. Jordan 
aimually impots an average of 204 tons of burners which corresponds to {^proximately 
20,400 bum^:^. Some of these burners are manufactured locally while others are 
impmed fiom J^xm, Soudi Korea, Syria, Iraq, and oth^ countries. 
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sqiarate collecdon of die waste type at tbe soim%. The metbods of sdid waste treattnoit 
used in Jordan are {oesented. Hnally, be authors suggest w^s ot limUing ttie poUem 
(tf solid vraste in Jctdaa, 

1.6.03 Waste water Treatment and Energy Consumption 
in Jordan: A Case Study for Deveioping countries. 

Sameh Gharaibeh und Zahir Rawajfih 
Department of Earth and Environmental Sclencea 
Yarmouk University 

PubBshed In: Wasserwirtschaft, 79, 9, pp. 45a-4^, West Germany, f S89. 

Developing countries are facing a pqpalati(Mi exfdosioa which will result in taote 
shortages of life-siqqxHling lesooices and in new added diCGculties in disposal o£ thdr 
wastes. It is comnKxi in the devdcqiing countries fot waste di!^)osal to be acctMnpanied 
with pollution of the environment, especially the water resources. Most of the 
developing countries fall in arid and semiarid r^ons; this results in the dependance of 
the agricultural production oi food materials on water. Also, humans, the industry, and 
agriculture compete fcx' die limited water rescMsrces. This competition could be reduced 
through the use (tf treated waste watos in irrigating forages, fixest trees, and agricultural 
crops. Hence, tho:e is need to arrive at adsqptive techndk)gies whidi use little oioigy for 
the treatment of domestic waste wato^. This papa- deals with the possibilities and 
limitations oi natural treatment of waste wat^ anl with oiergy c<Misunq)ticHi in Jordan 
as a case study for the devdoping countries. 

1.6.04 Clean drinlcing water is an essential 
commodity. 

Sameh Gharaibeh, S. H. and Mesmar, M. N. 
Department of Earth and Environmental Sciences 
Yarmouk University 

PubSshed In: Wassenvirtschaft, 79, 9, pp. 32-33, Austeria, 1989. 

Most inhabitants of Jordan used to store their drinking water in metal and cement 
reservoirs. Also som& old houses in Jordan se still siqiplied widi drinking wata using 
lead pipes. The use of such metal reservoirs and lead pipes may result in heavy metals 
pollution such as lead, cadmium and zinc. 

To study die levels of pb, cd and zn m these reservoirs, a total of (me hundred sami^s of 
drinking water were coUoected from SO houses supplied with metal reservoirs and SO 
houses supplied with c^nent reservoirs. Hie heavy metal levels of diese wat^ samides 
were analysed by atomic absorptioa spectro-idiotometry. 
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1-6 Department of Earth and Environmental 
Sciences. 

1.6.01 The environmental impact of the Akider waste 
dup site in North Jordan-A case study. 

S. Ghareibeh. Awad, M. and RIad S. 
Department of Earth and Environmental Sciences 
Yarmouk University 

AGcefJiedi for puUication In: NatuurwetenschappeSjk Tijdsdirn, 1969. 

The peq;)er is coacenied with some envnxmmaital aspects of Aldder s(^ 
disposal site in Nbrthem Joidan. 

P(dliid(n (tf surface iiratff is possibte in laiiiy seasons vrtieii sewage pools aie eiq)^^ 
lainfiEdL Pcdluted smface water can cnjss die Joidanian Syrian boidi^ 

I^d obsenations and geodectrical measuemeitts fax^Uy show sofl poUuticm. 

Hie bedrock conasts oi dialky mariy limestcme of low p^mealnlity. Analytical tests 
indicate Ifa^t the ground water in one wdl south (tf the waste disposal area is polluted. It 
is possiMe that the pollution is conveyed by one of the faults in the area. 

1.6.02 Die Problematik Der Abfallbeseitigung in 
Jordanian, Fallstudie Fur Entwicklungslander. 

S. Gharalbeh 

Department of Earth and Environmental Sciences 
Yarmouk University 
A. Masad 

Department of Research & Studies, Jordan National Geographies 
Center, Amman,Jordan 

PuMshedIn: Wasser und Boden.. 41, pp. ^0-622, West Germany. 1989. 

This fi^ study is based <n personal interviews with decisifm makers among city 
ccKUicil and administrative heads, and on invei^gation ot solid waste samples and thdr 
effect oo die eoviitMiment in Jwdan. The solid waste studied was derived from domestic, 
industrial and agricultrual sources, as well as from construction and demolition sites and 
(torn sewage sludge. In addition, investigaticm of the nature and amount of solid waste 
cdlected 1^ the councils interviewed, ^wed taat the annual output of solid wa^ in 
Jordan ipinoximates 294 kg^p^son. Organic (biodegradable)) waste makes up S0% to 
68% of this, and papex and carton waste 5% to 10%, dins enhancing die possibility of 
using otgaaic waste by its treatment and tl^ production of compost, and of recycling 
piq)a^ waste in die jHOduction ctfp£4)er and carton. Industrial use of waste is iMX)moted by 
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prescribing in 100 long-dcay eldoly Patients,coiiducted using a Nfioocompalier based 
systen, designed to detected and warn against prescribing enots. 

1,5,04 GPs' responses to computergenerated 
prescription warnings. 

SadeQ Al-Hamouz, E. Edwards, M Gosney, C. Vellodt, R. Tallis, E. 
Edmond & Al-Hamptis 

Department of Computer Science, Yarmouk University 
Department of Geriatric Medicine, Liverpool Universl^ 

PuMshed In: J. of Britl^ PhmwoceuScsJl Practice, U. K. , 19^. 

In le^Kmse to current ctmcem over drug-delated iatrogenic disease, a study y/as carried 
out to detmnine bow prescribers would be influenced by computmsed iM«scription 
warnings. The study focused on 331 subjects in re^dential homes in Uvopool, a 
substantial proportion of whom weie receiving drugs associated with a conira-indication 
aad/ot an intnaction. GPs were asked how they would have reacted to computra'- 
genaated prescription warnings fn* diese pati^its. 
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1-5 Department of Computer Science. 

1.5.01 An Overview of A Distributed Multi-Media 
Database Management System (KALED). 

Bilal A. Abul-Huda and David A. Ball 
Departmant of Computer Sciance 
Yarmouk University 

PubSshed In: Athens, Gnece. 

This p^;>eir starts by presenting tiie basic concepts <rf Multi &fedia Data (MMD) and 
MMD Systons (MMDSs) in genoal along with alitecatme survey. It then e]q)k)fes the 
possilMlity of genwalising Multidatdase syston concqxs and architectures to MMDS. 
This is first done in an idealistic mann» and dien a feasible intermediate solution is 
Igoposed.E3q>aiH>ce with early wMk on the prototype is discussed. 

1.5.02 Handling Multi-Media Objects In Medicine Using 
KALEID. 

Bilal A. Abul-Huda, Ian R. Youngan, and David A. Bell 
Department of Computer Science, Yarmouk University 
Department of Information Systems, Northern Ireland, United 
Kingdom 

PubMshed In: Oslo, Norway . 

This Tfs^es highli^ts the requiranent far accessing data from avaiiety oS media in the 
form of text, images and vcnce. The architecture oS. KALEID^a jHOtotype multi-media 
database managment system, which integrates multi-media data is described using 
medical data as the iQqiUcation area. 

1.5.03 Contraindlcated and Interacting drugs in long- 
stay geriatric patients 

Sadeg Al-Hamouz, M. M. Browne, R.C.Talils, C. Veiiodi, E.D. 

Edmonds 

Department of Computer Science, Yalmouk University 

Department of Geriatric lAedlclne, Liverpool University 

PubMshed In: J. of British PhannoceuticeU Prac^oe, U. K. , 1987. 

Tbrae has been widei^Mead concern about tiie high incidence and prevaloice (rf acute and 
chronic drug-induced nuMtalty in the elderly. This p^>er detiuls a survey of drug 
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with positive coefficioits. The extreme points aie also detamioed for diis dass. The 
results thus obtained not only generalize the coneqxmding Known results for 
oieFonuM;[diic starlike univalent fimctions witfi positive coefi&;ieat bat also giw rise 
seveiral new results. 

1,4,19 Hadamard Product of Certain Moromorphic 
Univalent Functions. 

M. L. Mogra 

Department of Mathematics 

Yarmouk University 

Accepted for PubncaSon In: J. of hAalh. Anal. Apf)I.U. S. A. 

llie author establishes c^tain results concerning the Halaniard product of meromoqilw 
univalent functions analogous to the results due to Vinod Kumar. 
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pievtoosly published numoical solation and shown to be an accurate and reliable 
soluttcm. 

1.4.16 On the Rate of Convergence of Hermite-Feje'r 
Polynomials to Functions of Bounded Variation on the 
Zeros of Certain Jacob! Polynomials. 

R.AL-Uarrah, and A. Rababah 
Department of Mathematics 
Yarmouk University 

Aocef^ed for PubtcsOion In: J. Reyri&a Colombiwia de M^hema&is. 

In this papext we study the Honute-Fejo' intearpolaticm, Hn(fpi), for a fuocticm f of 
bounded variation (m [-t, 1] when the intrapolatton is taken ovet the zeros <^ Jacobi 
poIynonuiOs, Pn(a3XX) wfaen lal.lsk 1/2. 

Our main result is an estimate for the rate of convergence of Hn(f,x) at points of 
continuity off and a special attensicHi is givm to the int^polationov«' the zeros of the 
L^iendie polynomials. 

1.4.17 On the Hermite interpolation of Entire Functions. 

R.AL-Jarrah 

Department of Mathematics 

Yarmouk University 

PubSshed In: J. Math. Japonica, Vol. 33, No. 2,pp. 167-174, Japan, 1988. 

We mvestig:^ in this papet the growth of an entire functtcm / and estimate the enor 
when / and its derivatives are apiHx>ximated in the complex plane by Hermite 
int»polati(»i polynomials. The inteiipolation is based on die roots of sequences of 
otibogiaaai polynomials associated with exponential wdght functions. Special attention 
is given to the case of the Hermits weight and oth^ special wei^t functions. 

1.4.18 Meromorphic Multivalent Functions With Positive 
Coefficlens 1. 

M. L Mogra 

Department of Mathematics 

Yarmouk University 

AticxptedforPumcaBon In: J. Math. Japonica, (Mathematica, Japonica, Japan). 

Coefficient bounds. dist(»ii(m iHX)perties, radius of convexity estimates, convolution 
IHicq)erties et cetra are detnmined f<M- a class of moomorphic p-valent starlike functions 
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matching the solutions yk(x) at the L-1 eqmpaced grid pmnts defining the limits of ot 
the subint^rvals and the boundary cooditicns, the twoi)Mnt {vobkm is reduced to 
solving a syst^n of linear alg^xaic equadoos for die matching constants charactmztng 
die different ^(x). The values of yi(a) and yl(b) are used to calculate the missing 
boundary ctmditions. For initial-value problems this method is eqaivalent to a one-st^ 
method for gen^iadng af^roximaie sohitions. By means erf's ooacdinale tiansfonnation, 
as in the m^tq)le sho(^g method, the method becomes pariicalaiiy suiiaUe for iMifif 
systons (rf linear oidinary diSerential etpiations. Five exan^es sie discussed to illustrate 

the viability of the method. 

1.4.14 An Accurate Numerical Solution of blospecific 
Adsorption in a Stirred Batli. 

A.M.Hussein , S. 1. Abu-ElsheA.R. Man80ur,and A. Maslat 

Department of Mathematlcs.Yarmouk University 

Dep.of Chemical Eng., J.U.S.T., and Dep. of Biology, Yarmouk 

University 

Published In: J. of Separation S^ence and Techmlogy . Vol. to appear, 
U.S.A.. 

A mathematical model describing the kinetics of a biospecific adsorfHiOn process 
(affmity chromatography) in a stined finite badi has been numoically solved by an 
efficient comput»r program, the radial adsorption dlstributkxi <^ fi -galactosidase oato 
immc^ilized anti-&-galactosidase fw different times olMained firom the present solution 
has heea satis£act(xily compared with previottsly putdished expaimratal dat^, as w^ as 
with the the(»etical {vedictions of Chase's [4^1 and Arve's[3,10] models. It is also 
shown that the presoit solutimi is more accurate dian die one obtained by Giase. 
The computer program used in diis study is a genoal one diot can be used for any 
numbo' of solutes and for equililxium and non-equiliMum conditions. 

1.4.15 An Analytical Solution for Diffusion and 
Reaction in a Laminar Flow Tubular Reactor. 

A.M.Husseln , A. R. Mansour, and A. Nusayr 

Department of Mathematics, Dep.of Chemical Eng., Dep. of 

Physics 

Yarmouk University 

Pubnshedln:J. oflNt. Comm. HeiaMass Transfer, Vol. 16, U.S.A.19e9.. 

An exact analytical solution in twms of Laguore hypergeometric function to problem of 
difCii^on with first <x6est chemical reaction in laminar flow thiou^ a tubular reiK'tor is 
presented. A method of sq)aration of variables followed by diange trf vaiiabhr- aod 
Laplace transformation has been efficiently aiq>lied to die governing partial diifcrcntial 
equation. The analytical soluti(Hi obtained in this wotk has been compared with 
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U) trace curves with very duffp turns, limit turning pdnts, and even with cusp points. 
Some examples that demonstiatB this al»lity are included. 

1.4.12 Application of the Fundamental Matrix Method 
fpr Two-Point Boundary-Value Problems to Mode 
Coupling In a Parallel-Plate Waveguide Having 
Multiperlodic Wall Corrugations. 

A.M.Hussein , O. R. Asfar A. IJJdh 

Departmont of Mathematics 

Dep. of Electrical Engineering, Hajjawl Technical College 

Yarmouk University 

Pubtshed In: J. of IEEE Transactions on MagneVcs , Vol. 25, No. 4, U.S.A. 
1989. 

The analysis at wave {xropagatiOD in periodic structures in a stc^band via perturbation 
teduii(pies leads to a syston of coiqried naode CucstKxder ofdinary differential equatk^ 
ot&ex to calculate the filter iesp(»se, a numoical two-point pxibleni must.be solved. As 
the system (rfcoiqfled mode equations exhibits some stiffness, the numerical solution by 
cobventional shooting mediods or their modifications becomes {wohibitive. A novel 
numerical method for general ^)eriodic perturbation waveguide filths is effectively 
employed to solve fw the reflectibn coefficient A parallel-plate waveguide with, 
tionunif(Htn multipariodic wall corrugations is considned as an ecample of co«q)ling four 
incident modes with four reflected modes in a stopband above 20 GHZ. The powca* 
resflection coefficient is calculated for diff<nent ncnuniformities. 

1.4.13 Numerical Solution of Linear Two-Point 
Boundary Problems Vea The Fundamental-Matrix 
Method. 

A.M.Hussein 

Department of Mathematics, Yarmouk University 

O. R. Asfar 

Departifient of Elec. Eng., Jordan University of Science and 

Technology 

Pub^shedln:J. of NUM. Mem.. Eng.. Vol. 28, No. 5, U.SA.. 1989. 

A nummcal method is jvesented for the solution of linear systems of difCwential 
e<iuati(ms with intialvalue or two-pdnt boundary conditions, for y'(x) = A(x)y(x)+f(x) 
the domalli of interest [a,b] is divided into an iqpprc^Mriate number L of subintervals. lite 
coefflci^t matrix A(x) is rq>laced by its Value A]c at a point X^ within th e kth 
tsubint^vals hus replacing the originjd system by the L discietized systems 

yk(x>aAk)iE(x)+fk(x), k=l,2 J* The fundamental matrix solution fk(x,xk) ovc* each 

subinterval is found by computing the eigenvalues and eigenvectcxrs of each Ale by 
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i=l^,...^, every endomoiphism (tf the left R-modote li-i/Ii is giv«i by the right 
inultq)licati(m ck an dement of R. 

Camillo, Fuller ffiulHaackext^ided diis notioo dfexdiaiiges to two-adedR-S-modoles. 
Let RkR^ and E=:E(R) and let S»End(E). Tlien E becomes a two-skied R-S-onoduk. 
Azumaya coijectuiod tluA if R is exact tb^ R-<sS. 

In this pamper we show that if R is an (artinian) exact tfira Sis an (actinian) exact aid E 
is an exact two-sided R-S-Module we show Aftt clus rings are exact aad satisfying the 
self duality prqpoty undo* cratain conditions. 

1.4.10 The Expanded Lagrangian System for 
Constrained Optimization Problems . 

Q. AhHassan and A. B. Poore 
Department of Mathematics 
Yarmouk Unlveirslty 

Published In: SIAM J. CONTROL AND OPTIMIZATION, Vol. 26. No. 2, 
Colorado State U.S.A, 1988. 

Smooth penalty functions can be combined with numerical continuaticm and bifiiicatitHi 
techniques to produce a class of robust and potentially fast al{^thms tot constrained 
(q>tiinization jHoblems. The key to the develoi»nent of these algcmthms is an expanded 
Lagrangian system which is d»ived and analyzed in this woric. This param^ribeed systnn 
oi nonUnear equations contains die penalty path as a sidution, provides a snux^ path 
into the first-cffder necessary conditions, and scnnetimes yiel^ a method fear finding 
multiple optima. Furthermore, the inevitable ill-conditiooing i»esent in a sequential 
(q)tinuzation algorithm is removed for tluee and essoitially nily three smooth penalty 
fiunctions: the qua&adc penalty ftmcticm f<x equality constraints, the logffiithmic barrier 
functkm (an interictf method), and the quadratic loss flindkn ( an extnior method), for 
inequality constraints. Preliminary test result fot sevoal nontrivial test {HoMems arp 
included to denKmstrate the robustness, ^ciency aad potoitial of the methodok^. 

1.4.11 A Varlabie Order-Variabie stepsize Continuation 
Method that can trace Dfficult Curves. 

Q. M. Al-Hassan 
Department of Mathematics 
Yarmouk University 

Accepted for Pul)tcaSon in : J. of DIRASAT, Jordan University. 

A special case of the continuaticNi method is fsesoited, that is the predictor-OMrecttx 
mednd with variaUeojderpredictcws, and adi^tivestqisize. This sdi»(ne has thed>ility 



73 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



Retearch Abcinwas. 1988-1989 _^ 

Spaces of ccHitinuous functicms and this latt^ oat is sttictly larger than the 
class of allC?o(X) type ^laoes. 

1.4.07 On the Duals of the Lebesgue-Bochner Lp 
Spaces. 

Bahattin Cenglz 
Dopartmont off Mathematics 
Yannouk UnhrersRy 

Accepted for Pub^^ation In: The Proceedngs of the American Mathematical 
Sodety, 

Let(X,4iM.) be an aibitiary positive measure q>ace. We prove that diere exists a totally 
and extfondy disomnected (locaUy) OMi^MCt Hausdorff q»ce Y aiul a p^e^ 
Bovd measure V c» Y such tibat U>(ius>~«lJXv^ fw an iS^Koo and any Ba^ 
E. If E* is sepaiable. then Lp(n,E)* ~* Lq(n^*) for aU l<p<oo l/P+i/Pri, and Ll(n^) 
♦» L»(vja*) -KBY, E**>, whCTe E** denc^es E*«idowed with the weak* topology. In 
partkmlar Ll(n)*~»i»«<v). 

1.4.08 On Measure Homeomorphlsms of the Disc. 

Bahattin Canglz 
Departmiwt of Mathamatics 
Yannouk University 

Accepted for Publcaeon In: DOGA-Turki^ J. MOhemalk^. 

We construct a non-trivial hranennorphism d die closed unit disc onto itself which 
jMeserves the tvro-dimensi(»al Lcl)^gae measure. We also coostruct a regular Borel 
measure on die unit dicfer^^iich vanishes on the restrictirai A(r)oftbediscalgctHa 
to randisnotpBeservedbysomehomemocphismsof r which'define linear isometries 
^m AQT) (via ccMnposition), coatiary to the case widi maximal subsixaces of C(X). 

1.4.09 On Azumaya's Exact Rings and Artinian Dua 
Rings. 

Jebrel Habeb 

Department of Mathematics 

Yarmouk UnlveiiBity 

Pubttshedin: Conwnunlca6on sin Alget»'a. Vol. 17. hh. 1, U.S.A, 1988.e 

Let R be a kft aitinian ring widi 1 and Jacd>son radical J. Lit R=I(p Il:3...oIsM) be a 
two-sided composition series of R. Azumaya called R an exact ring i^ for each 
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1.4.04 The Isometries of the Bochner Space Lp(^,H). 

Bahattin Cenglz 
Departmet of Mathematics 
Yarmouk University 

Submitted for Publication In: SttxSa MatliemaUca Poland. 

Givoi an arbitiaiy measure space (XX^)> We show that Aeie eacists a decotnpasaUe 
measure sixice (Y,j|^v) such that the measure algetoi Jfyi (£ by locally null s^} is 
isomorphic to the measure algebra^^g^; for any Baoach space E and any l£^ ^ oo XP 
(iip^)~ L^(v3) and L<» (^JB) is isometric to a subspace <^ LKvJEQ. We further prove 
that for any HUbert space H. LPOtJEO*:!-^ OOI) for aU l<p<oo and that LlOi^ *-=. 

aJL<»(v3), and use this fact to prove that for any suijective isometry T o( L^(v^ 
l^p<, p)i:2, th^re exists a regular set isomor(dusm of & onto itself (d^ned moAilo 
null sets), a measurable scalar function h with | h | P « d(v o0-lVdv and a wie^dy 
measurable (q)erat<M-valued functi(Hi U <» Y such that for each Fe3El4)(veJH), T(IO 
(.)=U(.) (h(.> 0^0) a.e. on Y, where is Ae transformation on the qnce of vector- 
valued measurable fimctirais induced by 0. 

1.4.05 On Order-Preserving Isomorphism of Co(X). 

Bahattin Cenglz 
Department of Mathematics 
Yarmouk University 

Submitted for PubBcatlon In: RemSoonti d Matematica. IstibJU) Nazonaie dl AMa 
MatematIca (Itsfy). 

It is shown that if thoe is an (»d»-pies»'ving linear is(Mnoiphism of Co(X) into Co(Y) 
then there is a positive constant K such that card X(a) ^ K card Y<a) for evety onUnal 
number a. Conseqently there is no (»der-iNces<arving linear isomoq)l^an (rfc into co. 

1.4.06 On Isometries of Completely Regular Spaces 
of Continuous Functions. 

Bahattin Cenglz 
Department of lyiathematlcs 
Yarmouk University 

Accepted for PutScaVon In: DOGA-Turkish J. Mathematics. 

In this article we prove that the class of all completely regular spaces of 
continuous functions is strictly larger than the class of sSl extremely regular 
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1-4 Department of Mathematics 

1.4.01 On Invariant Properties of X Under 
Isomorphisms of Co(X). 

Bahattin Cengiz 
Departmant of Mathematics 
Yarmouk University 

Accef^ed for PubKcatlon In: METU J.PfoS App. Sconces. 

Let X be a locally compact spac^. It is shown that some impcMlant tc^logical 
properties (tf X are iHesoved uiMlor linear isonK>ipfais0is of C°GIQ. 

1.4.02 Borei Equivalents of a Measure Space. 

Bahattin Cengiz 
Department of Mathematics 
Yarmouk Unhrerslty 
Irbid, Jordan 

Accefjted tor PubScatton In: J. (^ IncSan Mathematical Society. 

Let (X, £', p.) be a finite measue space. We detemune all locally compact HausdcMlf 
spaces Y on which time is a regobr Borel measure v with suppcsrt Y such that the 
measue algebras £/^ and fi/v are isometric, whore 6 doiotes the Boiel algebra of Y. We 
also prove diat if (XXit) is an infinite measure space, Y is the maximal ideal space of 
a sobalg^va of L* Oi) of cmaini^pe then there is a regular B<xid measure v on Y such 
that die s-tings Sg and Bg trf s-finite measurable sets are isometric. 

1.4.03 On the Isometries of the Space K(^). 

Bahattin Cengiz 
Departmnet of Mathematics 
Yarmouk University 

Accepted hrPut^cation In: J. of MathematicalJapoi^ca. 

Let ^ be a positive finite regular Bnel measure on a locally compact s^tace X whose 
siqjpat is the whole space, and let KQi) be its kerhd in Co(X). We show that if the 
mapping T defined by Tf^a (foa ), where a is a continuous compl«c-valued fimctioa on 
X of modubis otie and a is a homeommphism of X onto itsdf, is a linear isometry of 
KOO onto i&dtf'tben a is constant and a preserves the measure (i. 

We also prove that if ^ has no atcxnic part dien evoy isometry of K (m.) is of the above 
fovm. 
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Sami H. Mahmood, A. Malkawl, and I. Abu-Aljarayesh 
Department of Physics 
Yamiouk University 

Published IN: J. of Physical Review B, Vol. 40, No. 2, U.SA.. 1989. 

We have d^ved the dispwskm lelatioii for ihe collective exqitatioas at an inflnite 
superlattice consisting at altranating layos of four di£feiem matarlals. using a sunide 
lo^ theoy and neglecting the ^ects (tfistaidatioo. Tlie idaanon t»nds were calculate 
for several special cases. The number of bands was foiuid to be equal to the rannbar ot 
different materials that make iq> the siq)erlattice. The band structure and the band ga|>s 
wore found to be s^isitive to the rdative thickness of insulating laya:s that separate two 
metallic layo^ in die siq;)^attice. 
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kr aU saiuides indicates odik; synun^iy aroond the Fe imcl^i^ 
absence of fcmMnagD^ic Older in diese idloys. 

The n^ittnred isomer shift deceases Unduly with x, md diis dea^ise was described. 
vadag the coocc^ ot partial ismno' shifts. The initial isoner shifts for the Al and Ti 
atoms woe deduced. 

1.3.06 llossbauer Studies of the Ternary Substitutional 
Aiioys FeAli.xVx, FeAli.xRflnx. 

SamI H. Mahmood, and Ahmad S. Saloh 
D^artmant of Physica, Yarmouk UnlvaraKy 

PubKshed IN: J. of Magnetic & Magnetic Materials 78, pp. 183-189, North- 
HoMand. Ame^efdam, 1989. 

The ftfossbaner q)ectra at foom tempotature and at 86K for the alloy systems FeAli-xVx 
andRAll-xMnxConsistedeach (rfa single unqilit alxscxptkxi line. This means that both 
systems lxq;> the CsG(£l2) ^nictuie as X increases and diat they remain paramagnetic. 

The isomer shifts (IS) oi the absorption line was ftnud to decrease linearly as x 

incieases. The variatkn of the IS with trniperatine ^ras ftKHid to be S.6X10'^mn)/sK fiv 
both systems, and indqiendoit of x. The IS f<x the binary alloys were also dediKed: 
ISCPcAl) s 0.29mm/5, IS0FeV>»-O.16nm^ and IS(FeMa)»-O.OSmm^u 

1.3.07 IMossbauer Study of tiie Aiioy System FeAII- 
xCox. 

Sami H. Mahmood, and Ahmad S. Saloh 
Dopartmont of Phyaica 
Yarmouk Unhrorsity 

PubSshed IN: J. of Magnetto & Magnetism Materials 82, North-Holland. 
Amestefdam, 1989. 

The system FeAIl-xCox (for O.OS:S x £».4S) was studied using Mossbauer 
qtectrojKwpy. Altoys with X ^.30 are aU paramagnetic and have the B22 structure. The 
spectral line for a given x was best fitted with two doublets .having relatively small 
quadru|Kde qidittii^ which are independent of X. The IS decreases linearly with X. and a 
value of -O^O^nm/s was derived for die IS of RCo. The ons^ of ferromagnetic or&st 
occurs at x»0.35. and the alloys (with 0.3Soo ^ x £ 0.45) all show magnttic hyperfine 
flitting. Each q)ectnim was fitted with adi^tnition Of hyperfine fields, and the average 
hypa:fine field H was found to increase widi the average magnetic moment \i par 
formula. 

1.3.08 Evalutlon and splitting of piasmon bands in 
metaillc superlattices. 
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Total cross sections (QTs) have tieea measured for 1-SOO-eV positroiis and electrons 
scattered by O2, CH4, and SFg nang a beatn-transmissiiMi tectH^qae. The poskron Qfs 
are comimred with the cone^nndtng electran Qx's for each targtt gas. tt is foond diat 
die poatron Qj's tse in genial, lower than the dectron lesults. Tboe are no prominent 
structures obsnved for positnm scattering at low enogies diat would be coaqtarable to 
the nanow ^ttspc resonances observed for dectrons «f.qttftring firom varkMis mtriecules, 
soch as SFg. The positroo Qr curve fot CH4revcals a significant mcrease in die vicinity 
ot its positnmium formation threshcdd, while die O2 and SF^ curves are monotonically 
increasing in diis vicinity. At die hi^iest energies investigtfed, dieie ace indications <tf a 
tmdency toward m^ging <^ the positron and deoron Qif's for these gases. Inloesting 
similarides are found in a compariscm (^ the present position and dectnm Or curves fin* 
CH4 widi piiot comparison measuremoits fo' argcm. 

1.3.04 A Crossed-Beam Technique for Measuring 
Positron (Eiectron) Differential Scattering Cross 
Section in A Free lAagnetic Field Region. 

M. S. Dababneh 

Department of Physics, Yarmouk University 

Accepted for Publication IN: DIRASAT Journal, Jordan University. 

A dossed-beam technique is used for measuring the diffoioitial scattering cross secticm 
for positrons (electnms) ccdliding with room temp^ature gases in a free magnetic-field 
region (0.01 Gauss). 

Three Helmholtz coils are used to eliminate the earths magnetic field. The primary 
positnm (dectron) beam is guided duough a distance of about 45 em usii^ duee sets of 
electrostatic lenses. A SO mCi Na-22 source is used fot a positrra source moderated by 
ba ck scatto i ng from an annealed tungsten. The same moderator is die source for electrons 
when biased with negative potential. The gas beam effioses from a type 304 stainless 
sted multichannel cspillary array. The relative total scattning cross section for positrons 
scattering with aigon, and the angular distribution of the relative diffoential scattering 
crcKS section for electrons at SO eV scattering widi argon are {Mesented. 

1.3.05 Mossbauer Study of tlie FeAil-xTix Alloys. 

Sami H. Mahmood, and Ahmad S. Saleh 
Department of Physics, Yarmouk University 

Published IN: J of DIFiASAT, Vol. XVI, No. 2, Jordan University, 1989. 

We rqport the results of a Mossbauers study at room tonperature of die alloy syston 
FeAli-xTix fcM" various values of x. The xsm splitting of the lecdlless -ir^ooance line 
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1-3 Department of Physics 

1.3.01 The Effect of Texture on Curie-Weiss Beiiaviour 
In A Frozen Ferrofluid. 

N.Y. Ayoub,B. Abu. Alsheh,M. Dababndh, N. Laham, and J. 

Popplewoll, 

Department of Physics, Yarmouk University 

PuMshed In: lEE TmnsacOons on Magnetics. Vol. 25, No. 5, 1989. 

The initial saa^Mibility X of a textured £tozea dilute magnetite (Fe304) fenofUiid has 
been meaaued in the temp^ature range 9iOk.-l90k fas ^M&xtA fiteezing magnetic fields 
Hf. The textme is induced by cooling the fenofhiid into Ae solid state in tdi presence of 
Hf (tf less than 220 Oe. It has been found that the £rogsen fenx^Ouid exhiHts Curie-Weiss 
(C-W) behaviour Using the C-W results we have found that X varies linearly with the 
square of Hf and this agrees with thetaetical model for a non-Interacting textured fine 
l^irticle system in a solid matrix. Finally it is suggested that the presence of particle 
aggregates in the foiofluid can be detected through the i^udy (rf the o'doing tempoature 
To. 

1.3.02 Particle interaction Effects in Ferrofluids. 

N.Y. Ayoub, B. Abu. Alsheh, N. Laham,and M. S. dababneh 

Department of Physics, Yarmouk University 

J. Popplewell, and K. O'Grady 

Department of Physics, University College of North Wales, 

Bangor, G. B. 

PubBshed In: DE Physique Journal,Vol. C8, No. 1841, 1988. 

An analysis of particle interactions in a magnetite ferrofluid has ^tabled an interpetation 
to be made of a nonlinear '^nation of initial susceptibility with concentration, curie- 
Weiss behaviour with a negative temp«:ature intefcq)t and a change in position of the 
qtin-glass peak to Iowa tempoatures as the fem^uid concratration is reduced. 

1.3.03 Totai-cross-section measurements for positron 
and eiectron scattering by 02» CH4, artd SF6. 

M. S. Dababneh 

Department of Physics, Yarmouk University 

Y. F. Hsieh, W. E. Kaupplla, C. K. Kwan, Steven J. Smith, T. S. 

Stein, and M. N. Uddin, 

Department of Physics and Astronomy, Wayne State 

Unlverslty,Detrolt, Michigan 48202 

PubBshed In: Physk:al Review A Vol. 38, No. 3, 1988. 
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, has been found to undergo sorae oxidative addition reactions and 
hydioquinooejderivatives in addition to Pt^ craqdexes have been isolatedll]. 

Recoitly some nitroso cranplexes of Pt(0) (tf die type Pt^3P)2(R;BHi, Bo, CP3) have 
beat synthesized and dieir leacticms have been investigated [2]. Studies on the reactions 
of nitroso c<Mnpouttds are ot interest because di^ are probaUe intoroediatBs in die 
reduction by csAkm nuxioxide of nitro compounbds, catalyzed by transition metal 
conai^es [2]. 

We have jM^viousIy investigated the reactiras vi scnne nitrosoamines with various 
transitkni metal iois [3,4]. It has been rqxNled diat o-nitrosoaoiline (b) tautMoerizes in 
solution to give o-baizoquinone-iniineHixinie Qb) [5] 

MoceovOT, hi its complexes we found that o-nitcoso-aniline bduived as a neutral Qb, 
AH2) or animuc (II. /^ Ugand, coradinatioa to m^ate via the imineoxiine grmqM. We 
r^;>ort here the isolation and some reactions of a new Pt(0) comi^ex with 
o-nitrosoaniline. 
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Mukarram H. 2::yghal and ^nan A. Qasdet- 
Chemlstry Ddpartment 
Yarmouk University 

Published in: InorgarUca CNinJca Acta., Vol. 163, pp. 193-200. HaBy. 1989. 

The Reactkms at 2-(2'-PyridyI) quiBoIine (pq) with JRhCi33H20, K3RliBr6 (ptepaxed 
in situ), lRh<CX))2Cl]2 and M(PhCN)2X2 (M=Pd, Pt X=C1. Br. I) and 3.6-di(4'- 
pyadyiyh2A,S-S-tstiatdi& (s^^) with[Ru(lq)y)2 CINO](fiF6)2 have hem investigated. 
The new complexes cis-[Rh(p^2Cl2](PF6). cis-[Rh(pq)2Br2]Br, cis- 
[Rh(pq)2C^IRh(CX»2Cl2]. H20 cis-Pd<ipq)X2 (X » O. Br), cis-Pt(p<!)X2 (X=CI, Br, I) 
and [((lq>y)2-CIRu)2s-<^] ^^.SUqP have been duffacterized by elonental malyses, 
ccHMhictivity and cyclic vdiuimm^iic measuranents. mficujed, decUxHiic absoption and 
IHNMRdata. 

1.2.96 The Synsthesis of the Diinilne and the Radical 
Cation Chloride of N,N'-Diphenyl-p-Phenylenediamlne. 

Mukarram H. Zaghal and Mazin Y. Shatnawi 
Chemistry Department 
Yarmouk University 

PuhSshedin: Organtc Preparations and Proceckjres IntemaHonal, Vol.21, No. 3, 
pp. 364^366, U.S.A., 1989. 

N J^-Dq^Kayl-p-Phrayleaedaniine (1) is a powarfid antioxidant which lias been uijed in 
industry and in particular in the stabilization ctf rubber compounds. Transition metal 
ions, if [xesent evoi iu trace amounts in the rubber, have been found to decrease the 
efBci^ncy (tf the diamine. In the course of an investigatiori of the reaction of the diamine 
with mei^ ions, we found that ferric chlori(te hexahydrate in m;etone-wat^ easily 
oxidizes the dimnine to the cnre^xMuling diimine (2) at to the radical cation chloride4 
(3) which is associated in the solid state with Uie parent diamine (1) at room 
Vsmpexaimc 

1.2.97 Systhesis and Reactions of a New Pt(0) 
Compleic with o-Nitrosoaniiine. 

U. H. Zaghal 

Chmnlstry Department, Yarmouk University 

S. AL-Ahmad, and H. Hudali 

Chemistry Department, University of Jordan, Amman, Jordan 

f^ibKshedimlnorganicaCltirrMcaActa, Vol. 147. f^. 1-2, Italy., 1988. 

TbetG has been great interest in the iM'q)aratimi and study of Pt(0) complexes due to 
their inipcHiance in catalysis and organic syndiesis. p-Boizoquincme, coonUnated to Pt<0) 
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on the value of log K at 298K. as d^ved firom this study is K'h> Na^ Rb'''> d*. 
Values of AH'*' and AS* ate rgxyted and flieir significance is discussed. 

1.2.93 A Conductance Study of the Binding of Benzo- 
15-crown-5 witli Allcali Cations in Acetonitriie. 

K.M. Tawarah, and S.A. Mlzyed 
Chemistry Department 
Yarmouk University 

Published in: Journal of Inclusion Ptienomena 6 ,pp. 583-591. N&thertands, 
1988. 

The decrease in the molar electrolytic conductance if Na"^, K''', Rb"**. and Cs**" 
teraphaiynxxates, caused by the addition of benzo*lS-crown-S in ac^onitiile at ooostaot 
ionic strength's analyzed accwding to a model involving 1:1 stoichiometiy. The 
stabilty constant, K, and the limiting molar ccMiductivity, Ac for each 1:1 cooqdex are 
detennined from the conductance measuT^n^ts by using a nonlinear least squares curve 
fitting iHX)cedure. The stability sequence of the 1:1 c<mq[)lexes, as deduced firom data at 
288-, 293, 303. and 308K, has the order Na+> K+> Rb+> Cs+. Vahies of AH*. AS% 
and Ac at 298K are iiqxxted and their significance is discussed. 

1.2.94 Reactions of 2,2'-Bequlnoline and 2-(Z-Pyridyl) 
Quinoline witti Ru(lii), Ru(il}, Rii(ili), ir(IV} and Pt(iV). 

Mukarram H. Zaghal and Mazin Y. Shatnawi 
Chemistry Department 
Yarmouk University 

Accef^ed for pubBcaVon in Derasat, University of Jordan, AmmarhJordan. 

Reactions of 2,2'-biquindine (big) and 2-<2'-pyridyl) quindine (pq) with RUCI3. 3H20, 
Ru(DMSO)4Ci2, RhOs, 3H20, IiCm and K2PtCl6 have been investigated. The new 
complexes, mer-M(biq)2.Cl3, 2H2O (M=Ru, Rh), Ru(biq)(DMSOXH20)Cl2. 
Ir(biq)Cl3.0.5H2O, cis-Pt(biq)Cl2. [(pq)2CIRu(pq)RuCl(pq)2](PF6)3. 
[Ru2(pq)5(H20)Cl]-(PF6)3 and cis-[Rh^q)2Cl2]Cl.H20 have been prepared by 
refloxing 1:3 molar solutions of the metal ion and the ligand in Mhanol og mediand for 
periods ranging from 4-66h. The reaction oi Ru<DMSO)4G2 and P4(l:3) in refluxing 
ethanol (47h) provides a new rcnite for the synthesis ai RuCpq)^^'''. The isolated 
complexes have been characterized by elemental aiialysis, c<»dactivity measurements, 
IR and NMR spectral datra and cyclic voltammetiic measuronents. 

1.2.95 Compiexes of 2-(2'-Pyridyl)quinoiine and 3,6- 
Di(4-Pyridyi)-s-tetrazine. 
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Published ki: Red. Trav. Chim.,108,pp. 117-119, Hoaand.1989. 

N-ChkxosuUinyl diarylk^iinhie reacts with Lewis acids to give an (vange iMieci{Htate of 
l-oxa-2-tbia-3-azabatatrieniiim salts. The latter compounds seadily react with two 
equivalntts (tf diaQyIcaibodiiinides to a£ford good yields (tf l-oxo-lA4.6-th i at ri a yini iim 
salts, 3. 

1.2.91 A Conductance Study of the Association of 
Alkali Cations with 1,13-Dibenzo-24-Crown-8 in 
Acetonitrlle. 

K.M. Tawarah, and S.A. MIzyed 
Chemistry Department 
Yarmouk UniversKy 

Published In: Journal of Solution Chenisay,VoL 18, No. 4, U.SA. 1989. 

A cooductance study cfncerning the association <^ Na***' K+JRh'^^and Cs*^ withl,13- 
dibanzo-24-crown-8 in acetooitrile has been canied om at 35, 30. 25, 20, aiMl 1S°C The 
observed mcdar conductivities A woe found to decrease significandy fra- mole ratios less 
than unity. A model involving 1:1 stmchiometry has been used to analyze the 
cmducti^ data. The stability constant, K, and the molar conductivity Ae fcsr each 1:1 
conqplex woe d^^mined ftom the c<Miductivity data by uang a nonlinear least squares 
curve fitting jHocedure. The binding sequence, based on the value (rf logK at 25X, is 
found to be Rb+> Cs+> K+> Na+. Values of AH** and AS° are repwted and their 
significance is discussed. 

1.2.92 A Thermodynamic Study of the Association of 
Alkali Metal Cations with Dicyclohexano-18-crown-6. 

K.M. Tawarah, and S.A. MIzyed 
Chemistry Department 
Yarmouk University 

PuMshed In: Journal of Inclusion Phenomena 6. pp. 555-564 , Netherlands, 
1988. 

A Thennodynamic Study oi the Association of Na'*', Rb"*", and Cs*^ with dicyclohexano- 
18-cn)wn-6 in acetonitrile has been carried out at 308, 303, 298, 293, and 288 K using a 
conductometric technique. The Observed mdar conductivities. A, w^ie found to decrease 
significantly fior mole ratios less than unity. A modd involving 1:1 stoichiometry has 
been used to analyze die conductivity data. Ibe stability constant, K, and the limiting 
mdar conductivity, Ac for each 1:1 coQq>lex are determined from the conductivity data 
by usbg a mmlinearlea^ squares curve fitting procedure. The binding sequence, based 



62 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



ChemUtiy. 



PubBshedin: American Chemical Society , U,S.A, 7, ^6, 1988. 

Alkyl radicals, obtsaued by leactioi of BiQSn or CIMg wiA aD^metcaiy balides, will 
undk^o regioselective and in sane cases stereoqieciCk: SBbsfitoticm 1^ afinee radical 
chain addition-elimimttioadatratives and in the photostimulatcd deaaewaHatiMi of mixed 
aOcyl and 1 -alkynylniaciirials. Qiain propagatiai witb Grignard lei^eiits in PhH-TEF 
soluti«i. In competitve reactions of BuSiSn or CHg with pairs of alkylmemiiy 
chknides, it is observed Uiat a tert-butylmocurial is >1000 times OKxe leactive Aian a n- 
botjimeiGurial. suggesting a coocerted dissociate eIectn)n-traDsfer piocei» not invcdving 
die intomediacy of RHg iqiecies. 

1.2.89 Reactions of Alkylmercurials with Heteroatom- 
Centered Acceptor Radicals. 

Hasan Taslitoush, Preecha Nogvlwatchai 

Chemistry Department, Yarmouk University 

Glen A. Russell, Anna Pla-Dalmau, and Rajlver K. Khanna 

Chemistry Department, Iowa State University Ames, towa 50011 

U.S.A. 

PubSsfwd in: American Ciienv'cal Sodefy , 1 10,p. 3530. U.SA., 1988. 

The relative reactivities of alkylmeix:ury halides toward PhS, FbSe, xx I decrease 
drastically firmn R s tert-butyl to R - sec-alkyl to R = n-batyl, indkative that R is 
formed in the rate-detomining step in the attak of these radicals upon RHgCL. The 
alkyl radicals thus formed will alter into chain reactions in which a heteroatomrcentoed 
radical (A) is Kg&tsxated from aib^rales sudi as RS-SR. AiSe-SeAr, AiTe-TeAr, IliSe- 
S02Ar, Cl-S02Ph; ZCH^CHA (A=a. I, SPh, S02Ph); or PhO=CHA (A=I, SPh, 
S02Ph). fi-Styrenyl (PhCHsCHA. Ph20CHA) and B-phenethynyl (PhC » CA) 
systems with A=I, Br, SC^Ph also enter into diam reaction swith mercury (11) salts 
wiA die ligands PhS, HiSe. PhS02, (m* (Et0)2PO. The relative leactivides d a series 
of reagents toward t-Bu and of PhCH=CHA, Ph2C»CHA. and PhOCA toward c- 
C6H11 are reported as well as the regioselectivity of t-Bu attack dbsaved fior 1,2- 
disubstituted ethylenes CZCH==CHA), with Z and A from the group Pb, CI, BrJ, 
S02Ph, SPh. BusSn. Reactions of O^and O^PhCH=CHI or l/kO^CCR « CHI widi 
t-Bu at C-C6H11 occurred in a regioselective and $tQPe(^)ecific (retention) manner. 
Reacdcws of (E)- and ^l^-ClCHsCHCI occurred in anonsteieoi^)ecific manner in wbich 
the ^ I»Dduct nUio increased widi die bulk <^ the attacking radical. A simH^ ^fect on 
die E^ IHoduct ratios was observed fw CZ^Me02CCHsCHCL 

1.2.90 A Novel one Pot Synthesis of Substituted 
1 -0X0-1 ,2,4,6-Thiatrlazinlum Salts. 

Hasan Tashtoush, and Mahmoud Al-tallb 
Chemistry Department 
Yarmouk Uhlverslty 
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2-F1atoylchkMide(3) and 2-thtoi)b«)ecart>ony]cbkKide(4) i^ict with two equival^its ai 
diatkykyanamide in the pres^ice <me equivalmt (^a lewis a/AA to give good yields <tf 
aibsiituted l^JS-oxa/^asdiaam salts. Under die reactim conditions, acyl cUoides 3 and 
4 react widi duee eqoi^utoits (tf diall^kaibodiimides to aff(nd the ccHtesponding 
sobstitoted 13.5-triaziniiim salts. The mecfaanian involved in die reacticNis has been 
IxistiiUrted. AU new compounds have been identified 1^ micioaaafyses and spectral d^a. 

1.2.86 A Convenient Synthesis of Amino-substituted 
1,3,5-Oxacllazlnlum Salts. 

M. AhTalib, and Hasan Tashtoush 
Chemistry Department 
Yarmouk University 

PubSshedin: Journal c^ HetenxycSc Chem., 25, 1023, 1988. 

Diacyl chlorides react with dialkykyanamide in the jxesence (tf a Lewis acid to give 
amion-subsdtoted lHS-13iS-oxadiaziniuni salts in raceUent yields. A mechanism leads 
to die fonnation oS die iMY)dact has been postulated. All new compounds have been 
clKBacterized by IH-nnr, 13C-nnir, k-specoo^xpy and dem^ital ani^sis. 

1.2.87 A One-Pot Preparation of substituted Bis-1,3,5" 
Triazinlum Salts. 

IM. Ai-Talib, and Hasan Taslitousii 
Chemistry Department 
Yarmoult University 

Published in: Journal of Org. Prep. Proc. Int., Vol. 20, No.5, p.S1 1, 
America.1988. 

AcyUrnn salts of diacyl chlorides leact with m. mde equivalents ot dialkykaibodiunide 
to gne good yidds (rfsubstitotited lris-134-triazuuuiTi salts 3»-l. All compounds have 
been fully characterized by IH-NMR, 13C-NMR, Ir s?)ectn)scopy and elemental 
analysis. Compounds 3a-l th^mally unstable and undwgo facile l^-sigmatrcmic 
hydrogen shift 

1.2.88 Electron-Transfer Processes. 43. Attack of 
AikyI Radicals upon 1-Alkenyl andl-Alkynyl Derivatives 
of Tin and Mercury. 

liasan Tashtoush 

Chemistry Department, Yarmouk Unhrerslty 

Gien A. Russell 

Chemistry Department, iowa State UnlversltyAmes, Iowa 50011 

U«9a As 
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1.2.83 Inhibiting effect of substituted 1,3,5- 
oxadlazlnium salts on the dissolution of copper In nitric 
add. 

M. Al-Tallb, H. Tashtoush, and M.M. Al-Abdailah 
Chemistry Department, Yarmouk University 

PuM'shed in: IncSan Journal of Technology. Vol. 27, pp. 166-170, 1969. 

Inhibidve efficiency of lO'^'lO"^ M sdodcns of substituted l»s- and inoao'134- 
oxadiazinium salts on Cu dissolution in 3^ M HN03 was studied at 2S°C by the 
wdght loss method. Percentage inhitntion, I, incieases as the concodiatioo (tf the salt 
inofeases and reaches a maximum value. This inhiMtocy effect is due 10 the fonnation erf 
a mcHiolayer film <n the surface (tf die m^aL 88% inhitntion was olMerved in some of 
these Salts. Bes-l,3^,-oxadiazinium Salts are found to be bett» inhibitors than the 
corresponding moao-13.5-oxadiazinium salts, probably due to the fact that die first 
contains two het^ncydic units, which leads to better adsoptioo capability. Similady, 
aromatic substituted mono-1 3,5-oxadia/ininm salts are better inhilntors than alkyl 
substituted ones. Odier factms that have been found to affect the inhilMtion e£Bciency of 
these sul^ttates are the length of the methylme Mdge in lHS-13.S-oxadiarinium salts 
and the siz of the substituents on the nitrogen atoms. 

1.2.84 A Convenient Synthesis of Amino-Substituted 2- 
0x0-1 ,3,5-triazlum and 1,3,5-Oxadlazlnlum Salts. 

M. Al-Tallb 

Chemistry Department 
Yarmouk University 

Published in: Indian Journal of Chemical & Engineering data , 33, 366, 
U.S.A.1966, 

The synthesis of amino-substituted 2-oxo-13>S-triazinium hexachloroantinKMiates 4a,b 
and amino-substituted 13,5-oxadiazinium hexachloromtimonatBS Sa-h and thir ;q)ectral 
data ate reported. 

1.2.85 Lewis Acid Promoted Reaction of 2-Furoyl 
Chloride & 2-Thlophenecarbonyl chloride with 
diaikyicyanaiTildes & Dialkylcarbodlimides. 

M. Al-Tallb, and Hasan Tashtoush 
Chemistry Department 
Yarmouk University 

Pubyshed in: IncMan Joumai of Chem'stry , VoiJ27B, pp.934-936, 1988. 
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Hani D. Tabba 

Chemistry Department, Yarmouk University 

R.Shlhman Chang, Yongsheng HeFung Ngan, and Kevin M. Smith 

Medical Microbiology and Chemistry Department, California 

University, Davis, CA 95616, U.S.A. 

Publshed in: Proceedings of the Society for Experimentai Bioiogy and 
IMedk»i,18g. pp 304-309, U.S.A.,1988. 

Dextnm sulfate (DS) is a potent inhibitor of the growth cX human immunodeficiency 
virus type 1(HIV<1) in the H9 cell. Its minimal inhibitwy c(mcentration is about 1 
\lSfyali Its liiexapeia&[> index is i: 200 which is higher than llua of 38 for zidovudine. At 
^ Q^lOO nmge, DS blocks the synthesis of HIV-1 antigens cnni^tdy f(»- at least 21 
days; zidovudine at die sabtoxic concentratim (£ 3MgAnl is inaqKdile of achieving such 
a conq)Iete blockage. J3S is still active when added to H9 cdl cultures 4hr after the 
additicm of HIV-1. DS does not inactivate extiac^ular HTV-l and is iocapalbUi of 
inducing inierf(»ons. It interfoes partially with the infecti(m of the H9 cells by the HTV- 
I. It inhilMts the activity f^ HIV-1 revise transcriptase. These activides may account, at 
least in part, for die itdiibit(»y activity ot dexttan sulfate ag^st the HTV-l. DS has a 
nanow antiviral q)ectnun; it is ncHiinhibitoiy to the herpes simplex, vesicular 
stomatitis, polio, or adeno viruses. Dextran is not inhibitory to HIV-1. After 
sulfiraatioo, die sulfonated dextran is highly inhibitory. Tbeseicse, the sulfate group in 
the DS molecule :Eqq)ears to be essential for its anti-HIV-1 activity. The molecular 
weights of DS within the range 4000 to 12,000 do not appeaar to influence its anti-HTV 
potency. 

1,2,82 Condensation of Cinnamonitriles With 
Arylacetonitriles. 

Hani D. Tabba, Mohammad WL AL-Arab, and Imad A. Abu-Yousef 

Chemistry Department, Yarmouk University 

Marilyn M. Olmstead 

Medical Microbiology and Chemistry Department, California 

University, Davis, Davis, CA 95616, U.S.A. 

PuMshedIn: Tetrahedron Vol. 44, No. 23, pp. 7293-7302. Great Britain.1988, 

The Nfichad addition of aiylacetonirriles toMichadl accq)((xs such as a3-unsaturated 
nitriles occurred with a stoichiometric amount of sodium ethoxide to give only the 1,4- 
addition product in pure diasteveomoric ftMfm. Hie structures of the reaction products w»e 
estaUisfaed by ipStiKd, H-1 and C-13 nuclear magnetic resoiance spectroscopy as wdl 
as by elemental analysis. The diastereomeric parity was determined by chromatogr^hic 
tmd NMR mea^iraneitts u^g adiiral kmdianide shift reagents techinques. The observed 
restmances did not show any resolution of the (^asteteomcnc ptotaa signals, the 
j^ereodieDaistry and absdute configuration of the coiKk^isatiai product wa« established 
£naai X-ray crj^taOograi^y. 
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1.2.79 Inhibitor Against the HumftsD ImEnunodeficleney 
Virus In Aquse^iis EKtraets «$! ^It^rnanthefa 
Philoxeroides. 

Hani D. Tabba 
Chemistry Department 
Yarmouk University 

PuM'shed in: Chinese MecBcal Journal , 10(1 1). pp 861^6, (Mm, 1988. 

Aqueous retracts of Altemanthna phUoxoddes (Kong Exn Ua) inhibited tbe growth of 
human immunodeficiency vims (HIV) in vitro at c(»cratiatioo nm-toxic to the ho^ 
ceil. The minimal inhibitory concentration was 1,8 mg/ml and the sobtoxic 
ccncentraticm, 29 mgAnl. At IS mg/ml. the extract was noa-inhilMtaiy to HIV levose 
transcrqMase; but at 60 asad 120 mg/ml, it inhitMted the levctse truiscrqitase activi^ by 
50% and 95%. At the suUoxic tat not at tbe minimal inhibitary coocoitrBticm, tbe 
extract inhibit HVI induced cdl fnsioa. bitaferon-inAicer could not be doiKMi^i^^ 
tbeesxtract 

1.2.80 Isolation, purification and partial 
characterization of an active anti-HIV compound from 
the Chinese medicinal herb Viola yedoensis. 

Hani D. Tabba 

Chemistry Department, Yarmouk University 

R.Shihman Chang.Fung Ngan, and Kevin M. Smith 

Medical Microbiology and Chemistry Department, California 

University, Davis, CA 95616, U.S.A. 

Published in: Antiviral Research ,10(11), pp 107-116, Holland ,1988. 

The dimethylsulfoxide extract of the Qiinese medicinal herb Viola yedoensis 
demonstrates high inhibitory activity toward HTV-l in vitro. The ccMiesponding 
methanol extract also showd inhilxtinry activity twt ncA as high as die dimetfaylsiilfoxide 
extract Anti-HIV activity in the extracts is accompaiued by cytotoxicity, and we 
describe here the sq)aration'of the cytcMoxic taatoM from the active fiactitHi. We also 
describe tbe iMOcedure for isolati(». purification, and sqwaticm <tf the active coinpc»i«it 
from crude extracts of V. yedoensis as wdl as details of its activity again^ mV-L Ibe 
UV-visible infi:ued OR) and proton nuclev magneticiescmaDce (I>^SfIR) data and certain 
odia* characteristics of the active cooqKMmd are also ptesrated. Initial chonical tests and 
the proton NMR and IR spectra indicate a high molecular weight sulphcmated 
catb^ydrate ptdymer, and chromati^(ra{Aicevidei?ce suggests an MWbOween 10000 
and 15000. 

1.2.81 Dextran Sulfate as an Inhibitor against the 
Human Immunodeficiency Virus(42811}. 
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California University, Davis, CA 95616, U.S.A. 

R. Shlhman Chang 

Department of Medical Microbiology, California University, Davis, 

CA 95616, U.S.A. 

Published In: Antiviral Research. 11, pp.263-274, Hollandr 1989. 

Pninellin, an anti-HTV active compound, was isolated £rom aqueotis extracts of the 
Chinese medicinal herb, Prunella vulgaris, and purified to chromatographic 
homogoieity. Infrared and NMR spectroscopy id^dfied prunellin as a polysaccharide. 
Elemental analyses, precipitation with calcium (U), barium (II), or 9-aminoacridine 
suggest a sulfated polysaccharide. Paper chromatogn^y of the exhaustively hydrolyzed 
material indicates the presoice of galactose, glucose, xylose, gluconic acid, galactonic 
acid and galactosamine as the constituent monosaccharides. The molecular size of 
prunellin, as detnmined by gel permeation chromatogn^hy and the Squire method on 
Sei^iadex G-75, is about lOkDa. 

1,2,78 Electrochemical Study of the Nonaqueous 
Oxidation of Dipyrrollc Compounds. 

Hani D. Tabba 

Chemistry Department, Yarmouk University 

Jose A. S. Cavaleiro, and M. Graca Neves 

Chemistry Department, Aveiro University, 3800 Aveiro, Portugal 

D. Jeyal(umar, and Kevin M. Smith 

Chemistry Department, California University, Davis, California 

95616 

Published in: Journal of Organic Chemistry,54, U.S.A., 1989. 

With use of cyclic voltammetry, electrochemical oxidation potentials vs Ag/AgCl in 
acetonitrile of 26 pyrromethanes, 10 pyrromethenes, and 2 pyrroketones are measured. 
Compounds of these types are valuable intermediates in the organic synthesis of 
porphyrins. Analysis of the measured potentials shows that substituent partial potentials 
previously established tot monopyrroles (Tabba and Smith. J. Org. Chem. 1984, 49, 
1870) can usually be used to accurately predict the experimental data, except under 
circumstances where pyrromethanes possess a terminal a-methyl group. An ECE 
mechanism is proposed fw the electrochemical oxidation of pyrromethanes 1, which are 
shown to afford pynomethene salts 2 by way of a two-electron oxidation at a potential 
^proximating the corresponding monopynole calculated value. An additional wave at 
higher potential probably corresponds to oxidation of the pyTromethene2, and this 
potential is pH sensitive. A pyrromethane (42) bearing a gem-dimethl function at the 
interpyrrole carbon and acetoiepyrrole (43) fail to afford pyrromethane upon oxidation, 
and their insulated d^jyrrole or polypyn-ole systems bahave as simple mom^yrroles. 
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A high perfonnace liquid chromatographic procedure is presetted for Ifae determinatioa of 
ergotamine tartarate and cyclizine hydrochloride in pharmaceutical tablets oombinatioiis. 
An aliquot of the sample is dissolved in methanol containing methyl p-hydroxybenzoate 
as an internal standard and chromatographed on a supelcceil (Sum) LC-8-DB (250nm 
x4,6am i.d.) column using a mobile phase of 1.0 mm ammonium acetate and 2.0 mM 
ocianesulfonic, the pH was adjusted to 3.S with glacial acetic acid. The relative standard 
deviations are less that 1% fw the five cimnercial tablets analyzed. The method was 
tested for linearity, recovay, and specifity and was found to be fast, stability-mdicating. 
and free from intafnences. 

1,2,76 Synthesis, Identification and Preliminary 
Evaluation of Esters and amide Derivatives of 
Difiunisal. 

Hani D. Tabba, Mohammad M. Al-Arab, and Saleh Abu-Lafi 

Chemistry Department, Yarmouk University 

Mohammed E. Abdel-Hamid, Mohammad S. Suleiman, and Naji M. 

Najib 

Department of Pharmaceutical Technology, Faculty of Pharmacy, 

Amman, Jordan 

Mazen M. Hasan 

Pharmacology, Faculty of Medicine, Jordan University of Science 

and Technology 

Published in: international Journal of Pharniaceutics,54, pp.57-63, Holland, 
1989. 

This work examines the suitability of the methyl, ethyl esters and amide derivatives of 
difiunisal for use as prodrugs to difiunisal. Synthesis, identification and characterization 
of these forms is described. In vitro hydrolysis studi^ of these comptwnds in acidic and 
alkaline conditions were performed. The compounds were vCTy stable in 0.1 HCL but 
hydroly zed to difiunisal at pH 10 following a pseudo-first-order kinetics. The rate of 
hydrolysis was in the order methyl ester > amide> ethyl ester, and the rate constants 
(Kobs) and the half-life of each prodrug was detommed. Preliminary in vivo wwk in 
rabbits on the methyl ester derivative showed that difiunisal was detected in the blood 
after 3 h of administration and suggesting that the methyl ester was converted in vivo to 
the parent drug difiunisal. The very poor watCT solubility of these derivatives and the 
vwy low rate of hydrolysis in 0.1 N HCL nmy overcome both the bittCT taste of the 
drug and its gastric irritant action, respectively. 

1,2,77 Isolation, purification, and partial 
characterization of pruneliin, an anti-HiV component 
from aqueous extracts of Pruneiia vulgaris. 

Hani D. Tabba, and Kevin M. Smith 
Chemistry Department 
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Published in: Analytical Letters, 21(9), pp.1 561 -1577, U.S.A.,1988. 

A high performance liquid chiomatogn^c procedure is {Hjesented for the determination 
of ergotamine tartarate and cyclizine hydrochloride in pharmaceutical tablets. An aliquot 
of the sample is dissolved in meth^ol containing ethyl p-hydroxybenzoate as an 
internal standard and chromatograiriied (xi a 5 \un, Cig, Hib^ pre-packed, Lichrospher 
(2S0nun x 4.0mm i.d.), column using a mobile phase of 0.01 M anunonium acetate in 
acetonitrile: wat^ tri^ylamine (35:64:1) solution, the pH was adjusted to 3.7 with 
glacial acetic acid. Hie method was tei^ed for linearity, recovoy, and specificity and was 
found to be fast, sensitive, aix;urate and r^roducible with a total elution time of six 
min. 

1.2.74 Determination of Atenolol and its Related 
Compounds by Ion Pair Higli Performance Liquid 
Chromatography. 

Suleiman Isa Sa,Sa 

Chemistry Department, Yarmouk University 

Published in: Journal of Liquid Chromatography, 11(4), pp. 929-942, 
U.S.A.. 1988. 

A rapid, simple, accurate, and stability-indicating ion pair high performance liquid 
chrcHnatography (IP HPLQ p-ocedure is presented far the determination of atenolol in 
pharmaceutical t^Iets. The related compounds of atenolol were separated, making the 
determination speoiHc for atenolol. An aliquot of the sample is dissolved in methanol 
containing N-butyryl-4-aminophenol as an internal standard and chromatographed on a 
supelcosil LC-8-DB (S|i.) (250mm x 4.6mm i.d.) column using 1.0.mM ammonium 
acetate and 2.0 mM octanesulfonic acid sodium salt in acetonitrile: water (25:75) 
solution adjusted to pH 3.5 with glacial acetic acid as the mobile phase. The detection 
was carried at 225 nm. The relative standard deviations are less than 1.0% for the two 
commercial products analyzed. The method was tested for linearity, recovery, and 
specificity. 

1.2.75 Determination of Atenolol Combinations with 
Hydrochioro-Thlazide and Chlorthalidone in Tablet 
Formulations by Reverse. Phase HPLC. 

Suleiman Isa Sa'Sa 

Chemistry Department, Yarmouk University 

H. S. Khalll, 1. Ml. Jalal 

Al-hlkma Phannaceuticals, P.O.Box 182400, Amman, Jordan 

Published in: Journal of Liquid Chromatography, 11(8), pp.1 673-1 696, U.S.A., 
1988. 
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Al-hikma Pharmaceuticals, P.O.Box 182400, Amman, Jordan 

Published In: Journal of MIcrocherncal, Vol. 38,pp.181-187. U.S.A.1988. 

Reverse phase high-p^onnance liquid chrom^ogr^hic assay for the simultaneous 
determination of nortriptyline hydrochl(»ide and fluphenazine in tablets has been 
devdoped. The assay is accurate £uid [xecise widi a percentage relative standard deviation 
based on six injecticms of less than 1.0% for both compounds. Hie method can be used 
to test the content uniformity of the tablets.The extraction {Kocedure for the active 
ingredients torn the tablets is very simple.The mobile phase was 0.02 M ammonium 
acetate in acetonitrile methanol: water (50:10:40) solution and the pH was adujusted to 

4.5 with acetic acid. The column was a siq)elcosil (5|im) LC-8-DB (250* 4.6 mm, 
i.d.). The proposed high-performance liquid chromatogr^hic mediod was verified for 
linearity, accuracy, and precision. 

1.2.72 Simultaneous High Performance Liquid 
Chromatographic determination of Amitrlptyilne 
Hydrochloride and Perphenazine in Tablet 
Fromulations. 

Suleiman Isa Sa'Sa 

Chemistry Department, Yarmouk University 

Ibrahim Mohammed Jalal, H. S. Khalll 

Al-hikma Pharmaceuticals, P.O.Box 182400, Amman, Jordan 

Published in: Journal of Liquid Chromatography, 11(7), pp. 1531-1544, U. S. 
A.. 1988. 

A rapid, precise, and accurate high perfc«mance liquid chromatographic i»t}cedure is 
presented for the simultaneous determination of amitriptyline hydrochloride and 
perphenazine in two component tablet formulations. Ilie related comp<mnds of 
amitriptyline hydrochloride were separated, making the determination specific for 
amitriptyline hydrochloride and perphenazine. The method was used for the assay and 
content uniformity for three commercial products. The mobil phase was 0.02 M 
ammonium acetate in acetonitrile: methanol: water (45:15:40) solution and the pH was 
adjusted to 5.0 by acetic acid. The column was a supelcosil (5|am) LC-8-DB (250 mm x 

4.6 mm i.d). The method was tested fcx' linearity, recovery, and specificity. 

1.2.73 Determination of Ergotamine Tartarate and 
Cyciizine Hydrochloride in Pharmaceutical Tablets by 
Reverse Phase HPLC. 

Suleiman Isa Sa'Sa and T.A. Yasin 

Chemistry Department, Yarmouk University 

Ibrahim Mohammed Jalal 

Al-hikma Pharmaceuticals, P.O.Box 182400, Amman, Jordan 
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Sadlq A. Saleh 

Chemistry Department, Yarmouk University 

Mustafa M. Ehabadelah 

Chemistry Department, Jordan University 

Pubh'shedin: Journal Heterocycles, Vol.29,No. 7, Japan, 1989. 

Aseries of new N-(5-baizofunu;anoyl)-L-a-ainuio acids (la) and est^^ (lb) have been 
isepared. The cd spectra of the L-aliphatic and L-aromatic amino acid derivatives (la) 
di^lay, in (Miganic solvrats, sign inversion fen' the measured Cotton effect (CE) bands. 
Comixirable trend is also obser/ed Ccn- the respective amino ester analogues (n>). This 
chirtqitical bdiaviour might be attributed to differences in confc^mational equilibria of 
eith^sories. ^H-Nmr and ms spectra (^ the tide compounds are discussed. 

1.2.70 A Kinetic Study of Metronidazolo Benzoate 
Hydrolysis by Reverse-Phase Higfi Performance Liquid 
Chromatography. 

Suleiman Iss Sa'Sa, and Hamed Subhi Khalil 

Chemistry Department, Yarmouk University 

Ibrahim Mohammed Jaial 

Al-hlkma Pharmaceuticals, P.O.Box 182400, Amman, Jordan 

Pubh'shedin: Journal of Microchemical. Vol. 37,pp. 190-1 99. U.S.A,1989. 

Metronidazole benzoate (I) is a white powder used in oral suspension formulations 
because it is much less bitt^ than metronidazole (II). In suspension formulation, I may 
hydrolyze to n, leading to an unacceptable and bittea* suspension. The kinetics of 
hydrolysis of the ester were investigated at several temperatures as a function of pH in 
aqueous solutions. The reaction was followed by measuring the decrease in the 
concentration of I m6/or the increase in the concentration of II as a function of time 
using the reverse phase HPLC mettuxtThe pH rate profile was determined between pH 
andlO. Hydrolysis at pH 11 was almost instantaneous at 2S''C. The hydrolysis was 
shown to be pseudo-first orda with respect ot I. The reacticm rate constant at pH 10 was 
three otHcrs of magnitude larger than that at pH 6. The hydrolysis products, namely, 
metronidazole (II) and benzoic acid QJX) were identified by HPLC using Cig column and 
detectcM" wavelengths at 270 and 320nm. Arrthenius plots were obtained from which 
acdvation oiexgies and shelf-lives. Were calculated 

1.2.71 Determination of Nortriptyline Hydrochloride 
and Fluphenazine Hydrochloride In Commercial 
Tablets by Reverse-Phase High- Performance Liquid 
Chromatography. 

Suleiman isa Sa'Sa 

Chemistry Department.Yarmouk University 

Ibrahim Jalai 
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Mustafa R. Ibrahim and William L. Jorgensen 
Chemistry Department 
Yarmoul( University 

Publishedin: Journal AM. Chem. Soc., Vol. Ill, U.S.A., 1989. 

Ab initio molecular orbital calculaticMis have been applied to study the effect of 6- 
silicon and B-carbcm substitution vs fi-hydrogen on Uie stabilities of secondary and 
tertiary alkyl cart>enium ions, primary, sec<»idary, and tertiary alkyl radicals, and 
secondary cyclopropyl carbenium ions and radicals. The computations consisted of 
geometry optimizations with the 6-31G(d) basis set followed by single-point 
calculations fw the correlation energy with second-(M'd» Moller-Plesset thetMy [MP2/6- 
31G(d)]. 

The influence of a 6-SiH3 group is pronounced for the cations providing 22.1 and 15.9 
kcal/mol stabilization fcv the secondary and tertiary alkyl species relative to hydrogen, 
while the corresponding stabilization energies for B-methyl substiturat are 6.6 and 5.0 
kcal/mol. A SiH3 -bridged form for the secondary cation, H3SiCH2CHCH3+, was 
considered, but appears to be ca. 4 kcal/mol higher in en^gy than the bisected, open 
form. For the secondary cyclopropyl cations, the hypeiconjugative component of the 6- 
silicon efTect is diminished by the less optimal orbital alignment The results few the B 
effects (HI the radical stabilities are in sharp contrast with those for the carbenium ions. 
The influences of B-SiH3 and B-CH3 are now nearly identical and yield only l-4kcal/moI 
of stabilization relative to 6-hydrogen. The findings are compared with recent 
experimental results for 6-silyl carbenium ions and radicals and provide a quantitative 
guide to directing effects for synthetic transformations. 

1.2.68 Synthesis of N,N-Diacylated 2,2- 
Biphenyleneurea. 

Mustafa R. Ibrahim, Zachria A. Fataftah and Othman A. Hamed 
Chemistry Department 
Yarmouk University 

PuNishedin: Journal Chem. Eg. Data, Vol. 32, U.S.A., 1988. 

Several N,N'-diacylated 2,2'-biphenyleneureas were synthesized by quenching the 
intermediate resulting from the reaction between 2,2'-biphenyleneurea and n- 
butyllithium with the corresponding acylating reagent The reactions were carried out 
under inert atmosphere in dried tctrahydrofuran at OC" The prepared derivatives were 
identified on the basis of their NMR, IR, and elemental analysis data. 

1.2.69 Syntheses and Chiroptical Properties of Some 
New N-(5-Benzofurazanoyi)-L-a-Amino Acids and 
Esters. 
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1.2.65 Cycloaddition reactions of 2,4,6- 
Trimethoxybenzonitrile Oxide with Disubstituted 
Acetylenes, 3. 

Sultan T. Abu-Orabi, Ibrahim JIbrlli, Reham Obledat, and LIna 

Hatamleh 

Chemistry Department 

Yarmouk University 

Irbid, Jordan 

Published in: Journal of Chemical and Engineering Data, 33, pp. 540-541, 
1988. 

Cycloaddition reactions of 2,4,6-triniethoxybenzonitrile oxide with dimethy 1 
acetylenedicarboxylate, diethyl acetylenedicarboxylate, di-tert-butyl 
acetylenedicarboxylate, and diphenylacetylene were used for the synthesis of 
polyfiinctional isoxazole ring systems. 

1.2.66 Zur Realcton Einiger C-Funl(tionell 
Substtuierter Aikinylstannane MIt Triethylboran Und B- 
Alkyi-9-Borabicyclo [3.3.1] nonanen. 

Sultan T. Abu-OrabI 

Chemistry Department, Yarmouk University 

Bernd Wrachmeyer, and Klaus Wagner, Laboratorium fur 

Anorganische 

Chemie der sUniversitat Bayreuth 

Published in: Journal of Organometallic Chem., 346, pp. 333-340, 1988. 

The influence of functional groups in R^ on the course of the organoboration reaction of 
alkynylstannanes 1, Me3Sn-C=C-Rl[Rl=OEt (a), 3-Methoxyphenyl (b), 2-pyridyl (c) 
has been studied. The reaction of 1 with triethyloborane, 2, always yields the products 4, 
in which the stannyl-and the boryl-group are in cis-position. Inlhe case of the reaction 
between 2 and 1 c it has been observed for the first time that the organoboration is 
followed by an exchange Me/Et between the tin and the boron atom (4d). A possible 
mechanism is discussed. The alkyne Ic reacts stereoselectively with the B-alkyl-9- 
barabicyclo [3.3,l]-nonanes, 3[alkyl =Me(a), Et(b), i-Pr (c)], to give the compounds 5a, 
b, c in which the bicyclic system has been enlarged by one carbon atom and the stannyl- 
and boryl-group are also in cis-position. ^H, l^B-, ^^C-, l^Sn-NMR spectra and 
analytical data suppwt the proposed structures of the compounds 4 and S. 

1.2.67 Ab initio Investigations of the B-Silicon Effect 
on Alkyl and Cyclopropyl Carbenium Ions and 
Radicals. 
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1.2.63 Organoboration of 3-(Trimethylstannyl)-2- 
Propynyl-I-Ethers. 

Sultan T. Abu-OrabI 

Faculty of Science, Chemistry Department, Yarmouk University 

Bernd Wrackmeyer, and Gudrun Guldner 

L^boratorlum fur Anorganlsche Chemie 

University Bayreuth, D-8580 Bayreuth, F.R.Q. 

Published in: Tetrahedron. 45,f^. 1119-1130, 1989. 

The reacdoo of 3-(trimethylstannyl)-2-p«)pynyl-l-elhers (4,5) wifli trialkylbcManes (2,7) 
leads to diffident products, (kpendhtg on the substituents at bacon, on the presence of a 
MesSnO-group as well as on the substituents at the C-1 carbon atom. In the case of the 
CH20SnMe3 group (4a) the reaction with trimethylKM' Iriethylbarane (2aJ)) gives the 
new heterocycles, 2,3,3-trialkyl-4,4'bis (trimethylstannyl)-l,2,-oxabwolanes, 12 in 
quantitative yield (all^l-Me, Et). 

In contrast, in the inesence of a MeO-group (5) an alkene derivative, 18, is obtained 
with the stannyl- and the boryl group in cis-position. The analoguous {Moducts (14, 
15a,b,c)are formed in the reaction between 4a and trisopropylborane (2c) or B-alkyI-9- 
borabicyclo[3.3.1] nonane (7)- If there are one or two aUcyl groups as substituents at C- 
1 (4b,c,d) the reaction with triethylboane (2b) leads also to such alkenes 16. However, 
exchange of alkyl groups between the stannyl and the boryl groups takes place leading 
to the alkenes 17 b,c,d in which a Me2(Et) Sn-and a B(Me) Et group are in cis-position. 
1h-, 1 Ifi-, 13c- and 1 l^gn NMR data are given. 

1.2.64 Synthesis, structure and fluxional behavior of 
di-t-butylcyclopentadienyl compounds of group 15 
elements. 

Sultan T. Abu-OrabI 

Chemistry Department, Yarmouk University 

Peter Jutzi 

Fakultat fur, Chemie der suniversltat Bielefeld, 

Unlversltatsstrasse, 

D-4800 Bellefeld (B.R.D.). 

Published In: Journal of OrganometalllcChem., 347, pp. 307-311, 1989. 

The syntheses of di-t-butylcyclopentadienyldichlorophosphane (1). di-t- 
butylcyclopentadienyldiisopropylphosphane (II), di-t-butycyclopentadienyldichloroarsane 
(m) and di-t-butylcyclopcntadienyldichloroarsane (IV) are described. The influoice of 
group IS elements on the structure and the dynamic behavior (sigmatropic 
rearrangements) is discussed on the basis of ^H, ^^c, and ^Ip NMR data. 
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1.2.61 Dipolar Cycloaddition Reactions of Organic 
Azides with Some Acetyienic Compounds. 

Sultan T. Abu-Orabi, M. Adnan Atfah, Ibrablm Jibrll Fakhri M. 
Marl'l and Amer Al-Sheikh All. 
Chemistry Dapartment 
Yarmouk University 

PubBshed in: Journal of HeterocycSc Chem., 26, pp. 1461-1468, 1989. 

Phenyl azide 1 and sevn^ substituted b^izyl azike 2(a-o) underwent 1,3-dipoiar 
cycloaddition reactions with dimethyl acetylenedicarboxylate 3, phraiylacetylene 4 and 
ethyl prapiolate S to sifard the triazoles 6-13. The reaction of these azides with ethyl 
IMXipiolate were found to be cooipktdy regioq)ecific. 

1.2.62 Ptiotoinduzierte Umsetzungen der Kompiexe 
(p.6-C6H3R3)(CO)3Cr(R=!Me,Et) mit den Acetyienen 
C2R2'(R' =H,C3H7, C(0Et)2H). Die Molelcuistrulctur von 
(C6H3lUle3)(C0) Cr(^.CO)[^-C2[C(OEt)2H]Cr(CO)4. 

Sultan T. Abu-OrabI 

Chemistry Department, Yarmouk University 

Helmut G. Alt, Heidi E. Engelhardt 

Laboratorium fur Anorganische Chemie, Universltat Bayreuth, D- 

8580 Bayreuth, BRD 

Robin D. Rogers 

Chemistry Department, Northern Illinois University, Dekalb, 

ililnois, 60115 U. S. A. 

Published in: Journal of Ongfanometallic Chemistry.378, pp. 33-43, 1989. 

The photo-induced reaction of the complexes (C6H3R3) (CO)3Cr (R=Me, Et) with 
acetylenes C2R2' (R-H, C3H7,C(OEt)^H) in solution gives the substitution products. 

(C6H3R3) (CO)2Cr(C2R2')- Depending on the alkyne C2R2' and the reaction 
conditions the monomoic alkyne complexes can undergo further reactions to afford the 
dinuclear alkyne-bridged complexes (C6H3Et3) (CO)Cr(C2H2) (M^-CO) 
Cr(CO)4.(C6H3R3)(CO)Cr(n-CO){n-C2[C(OEt)2H]2) Cr<CO)4 and the alkyne-free 
symmetric dinuclear complex [(C6H3Et3KCX))2Cr]2. The trttaethoxy substituted alkyne 
in the complexes (C6H6R3) (C0)2Cr C2[C(OEt)2H]2 eliminates Et20 upon column 
chromatography on silica to give the aldehyde functionalized alkyne complexes 
(C6H3R3)-(CO)Cr[HC(OEt)2C=CC(0)H]. From (C6H3Me3) (CO)Cr(n-CO){^- 
C2[C(OEt)2H2)Ci<CO)4 an X-ray structre could be obtained. 
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amount of additives in the binder. Specific gravity of the binder is directly proportional 
with the added amount of polyethylene in the binder. 

1.2.59 Synthesis of 4-Substituted Arsabenzens. 

Sultan T. Abu-OrabI 

Chemistry Department, Yarmouk University 

Arthur J. Ashe, and Ann Arbor 

Chemistry Department, MItchlgan University 

Ml 48109 U. S. A. 

Published in: Journal of the University of Kuwsdt (Science), 16, f^. 269-279, 
1989. 

It has been assumed that heterocycles similar to pyridine but containing heavier 
elements were incapable of existence. This situation has changed radically during the last 
two decades, where several heterobenzene compounds Q.e. arsab^izene, i^iosphabeaizcne, 
stibabcnzene and bismabcnzene) were synthesized. Hiis jispcf reviews the latest work on 
the synthesis of 4-substituted arsabenzcnes. 

1.2.60 Protective Effect of Some Substituted Isoxazoles 
and Isoxazolines on the Dissolution of Iron in 
Hydrochloric Acid. 

Sultan T. Abu-OrabI, and M. M. Al-Abdallan 
Chemistry Department 
Yarmouk University 

Published in: Journal of Korrision, 26, 315-32i, 1989. 

Inhibitive efficiency of solutions of some substituted isoxazole and isoxazoline organic 
compounds on Fe dissolution in deacrated solutions of 4M HCL was studied using the 
steady-state potcntiostatic current-potential method at room temperature. Inhibitive 
efficiencies were calculated from the measurements of the current densities at the 
corrosion potentials. Inhibitive efficiency increase as the concentration of the organic 
compoun(ls increases to a certain limit then decreases again. This is may be due to 
stimulation effect. In concentration range, where the organic compounds act as 
inhibitors, substituted isoxozole compounds showing better inhibitive efficiencies than 
the same substituted isoxazoline compounds at the same concenliation, this may be due 
to the presence of double bond between the two carbon atoms in the isoxazole unit 
which enhance the adsorption via electron and through decreasing the steric effect. Other 
factors that have been been found to affect the inhibition efficiencies of these substrates 
are the size and the relative strength of the electron releasing group of the alkyl 
substituents on the isoxazole isoxazoline unit 
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1.2.57 Room-Temprature Phosphorescence Properties 
of Biphenyl and Some Polychlorinated Biphenyls 

I. M. Khasawneh 

Chemistry Department, Yarmouk University 

J. D. Wlnefordner 

Cliemlstry Department, University of Florida, Gainesville, FL 

32611, U. S. A. 

Published in: MicrocherricalJoumal 37, pp. 77-85, U.S.A. 1988. 

Room-tempoature Fbo^horescoice (RTP) signals on solid substrates ckpend on certain 
experimental parametois. including type of solid substrate, drying and cooling times of 
the sample-solid substrate syst^n, presence of heavy atoms, and presence of quenching 
concomitants. RTP of 13 solid substrates is examined using 4-chlOTobiphenyl as a 
model compound to determine the best conditions fw maximum RTP intensity, It is 
found that Whatman No.l filter paper is the most suitable solid substrate for RTP of 4- 
chlcvobiphenyl. The best method for drying tha sample is heating in an oven at 
llOoCfor IS min and cooling in a pure nitrogen gas stream niside the sample 
compartment for 10 min. RTP characteristics of biphenyl, several polychlorinated 
biphenyls (PCB) congeners, and Aroclors are presented in the absence and presence of 
thallium ion as an external heavy atom. It is found that it is not possible, under the 
expoim^tal conditions described, to detennine (Hie congener in the {xesence of anoth^. 
RTP is, however, shown to be a selective, rapid, inexpensive technique for the 
determination of individual PCBs with relative standard deviation between 2 and 10 
about 100-pg limits of detection for most compounds. 

1.2.58 Effect of Oil Shale Ash, Rubber Ash, Husk Ash 
and Polyethylene on Properties of Asphalt Cement. 

Sultan T. Abu-OrabI 

Chemistry Department, Yarmouk University 

Talsir S. Khedaywi 

Civil Engineering Department, University of Science and 

Technology 

Published in: Journal Petroleum Research.8, pp. 193-206. 1989. 

AspMt- oil shale ash, a^halt-rubbCT ash, asphalt-husk ash and asphalt-polyethylene 
mixtures were i^epared by adding 0, 5, 10, and 20 percent of the ashes and polyethylene 
to the asphalt in ordo" to study the effect of these materials on the properties of asphalt 
cement Penetration, ductility, softening point and specific gravity for the insulting 
binders were investigated. The results show that the penetration and ductility for the 
bind»s are inversely proptHtional with the increased amount of these additives in the 
binders. Also the softening point of these binders is directly proportional with the added 
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1.2.55 Determination of Distribution Ratios of 
Molybdophosphoric Acid in Some Organic Soivents by 
Atomic Absorption Spectrophotometry and the 
Subsequent Determination of Trace Amounts of Tin(il) 
byj Absorption Spectrophometry. 

1. M. Khasawneh 
Chemistry Department 
Yarmouk University 

PubUshed in: MicrochemicalJoumal 39, pp. 336-343. U.$.A. 1989. 

Tlie fonnaticxi of hetempoly acids is found to be pH depeadsoL The optimtun acidity far 
the formation of molybdophosphoric acid is found to be between 0.S and 1.SM in 
perchloric acid. The distribution ratios of this acid in five organic solvents are 
deteamined by extracting the acid, converting it to the molybdate in the aqueous phase, 
and measuring the concentration of molybdenum by atomic absorption 
spectrophotometry. It is found that the best organic solvent for extraction 
molybdophosphoric acid is isobutyl alcohol, and the distribution ratic» are between 2.0 
and 200. Isobutyl alcohol is used for developing an indirect spectrqphotometric method 
for the determinaticm of Sn(II) by reducing molybdophosphoric acid in the organic phase 
aft» extraction and measuring the absorbance of the blue complex at 710-720 nm. This 
method can be used for detnmination of low concentrations of tin (0.5-10 ppm) with an 
average standard deviation of 3.0%. Determination of Sn(II) in an oxalate standard 
^mple by this method gives mcHe than 90% recovery of tin added. 

1.2.56 Room-Temperature Fluorescence and Low- 
Temperature Phosphorescence Properties of Biphenyl 
and some Polychiorinated Biphenyls 

I. M. Khasawneli 

Chemistry Department, Yarmouic University 

J. D. Winefordner 

Chemistry Department, University of Florida, Gainesville, FL 

32611, U. S. A. 

Published in: MicrocherncalJoumal 37. pp. 86-92. U.S.A. 1988. 

Room-temperature fluorescence (RTF) and low-temperature (77K) Phosphorescence 
(LTP) charactraistics of biphenyl and some PCBs using hexane as a solvent are 
presented. Hie analytical figures of merit in addition to LIP lifetimes for biphenyl, 
nine cong^ers, and nine Aroclors are reported. It is found that low concentrati(His of 
each of these compounds can be determined either by RTF of LTP. The limits of 
detection are found to be between 0.08 and 6.0 ng/ml using RTF and 0.16 and 7.5 
ng/ml using LTP. However, it is found that it is very difficult to determine one 
congenCT in the presence of others using either RTF or LIP. 
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I. M. Khasawneh 

On sabbatical leave from Chemistry Department, Yarmouk 

University 

M.C. Garcia Alvarez-Coque, G. Ramis Ramosr 

On leave from Analytical Chemistry Dep.„ University of Valencia, 

Valencia , Spain 

J. D. WInefordner 

Chemistry Department, University of Florida, Gainesville, FL 

32611, U. S. A. 

Published in: Talanta, Vol.35. No.1,pp. 41-46, Great Britain , 1988. 

Room-temperature Phosphorescence of some Polyaromatic Hydrocarbons as model 
compounds with stabilization by use of a microemulsion of a non-polar solvent, has 
been examined. Some advantage in the prqiaration of the solutions is achieved, a 
comparative study of room-Temperature I1)oq>horimetry in miooemulsion and .micellar 
media, on paper substrates and at low temperature has aslo been made. The spectral 
characteristics and analytical Hgures of m^t are given. 

1,2,54 Effect Of Several Heavy-Atoms on Room 
Temerature Phosphorescence of Biphenyl and Several 
Polychlorinated Biphenyls on Filter Paper. 

I. M. Khasawneh 

On sabbatical leave from Chemistry Department, Yarmouk 

University 

M. Chamsaz 

On leave from Chemistry Department 

Faculty of Sciences, University of Mashad, Mashad, Iran. 

J. D. WInefordner 

Chemistry Department, University of Florida, Gainesville, FL 

32611, U. S. A. 

Published in: Analytical Letters. 21(1). /3p. 125-144, U. S.A. , 1988. 

Room-temperature Phosphorescence (RTP) .signals on filter paper depend on 
expCTimental conditimis mcluding type of filter paper, drying and cooling times of the 
p^ after spotting die sample, and type and concentration of heavy-atom present RTP 
of biphenyl, as a model compound, on six filter pj^rs using eleven different heavy- 
atoms is examined. The highest RTP signal is observed when S&S 903 filter p^per is 
used and dried in an oven at 100°C for 10 min and cooled in a nitrogen gas stream for 
10 min. RTP characteristics of several polychlorinated congeners and mixtures are 
presented without and with athe presence of different heavy-atoms; RTP intensities 
inwease and the limits of detection decrease. Lifetime of all compounds exhibiting RTP 
Are measured. An RTP comparison study of several PCBs on two different types of 
filter p^rs is also rqxxted. 
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J. 0. Winefordner, M. Chamsoz 

Chemistry Department.Unlversity of Florida, Bainesville, FL 

32611, U. S. A. 

PubSshed in: J. ofTalanta. Vol. 35, No. 7, pp. 519-523, Gre^ Britain, 1988. 

A method is described for the det^mination of nanogram w subnanogram amounts of 
Sn(IV) and the halides of methylin, dimethylin, trimethyltin, n-butyltin, and 
tributyltin. These compounds are volatilii^ from water samples by hydride generaticMi, 
collected (m a chromatographic stationary phase, desorbed in order of increasing boiling 
point, and detected by atomic-absorption spectrometry with atomization in a long 
electrothormally heated alumina tube furnace. The absolute detection limits are in the 
range 0.4-1.5 ng with a reproducibility of 4-15% for inorganic tin and organotin 
compounds. 

1.2.52 Paper Substrate Room-Temperature 
Phosphorimetry of Polyaromatic Hydrocarbons 
Enhanced by Surface-Active Agents. 

I. M. Khasawneh 

Chemistry Department, Yarmouk University 

G. Ramis Ramos, M. C. Garcia Alvarez-Coque, andJ. D. 

Winefordner 

Chemistry Department, University of Florida, Gainesville, FL 

32611, U. S. A. 

Reprented from: Analytical Chenistry, 60, 416, 1988. 

The effect of the presence of surfactants of different charact^ (sodium dodecyl sulfate, 
sodium decyl sulfate, Brij 35, and dodecyltrimethylammonium chloride) on the paper- 
substrate room-temperature phosphorescence (PS-RTP) of several polyaromatic 
hydrocarbons (PAHs) and carbazole was studied. ThaUium nitrate was used as a heavy- 
atom perturber. When an anionic surfactant was added or when analytes were spotted 
b(xn micellar solutions, enhancements of the sensitivity ranging between fact(X^ of 2 
and 9 were found. On the other hand, the PS-RTP signal was totally quenched in 
thepresence of the cationic surfactant. Similar effects were found for the 
phosphorescence of the paper background. Absolute limits of detection in the range of 
0.2-3 ng were obtained in the presence of sodium dodecyl sulfate. A discussion on the 
possible mechanisms {xxxlucing the observed effects is included. 

1.2.53 Room-temperature Phosphorimetry of 
Polyaromatic Hydrocarbons with Organized Media and 
Paper Substrate: A Comparative Study. 
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1.2.49 Low-and room-temperature phosphorescence 
characteristics of some pharmaceutical compounds. 

I. M. Khasawneh 

On sabbatical leave from Chemistry Department, Yarmouk 

University 

M.C. Garcia Alvarez-Coque, G. Ramis Ramos, J.D. Winefordner 

On leave from Analytical Chemistry Dep., 

University of Valencia, Valencia , Spain 

Published in: Pfiarmaceutical & Biomedical Analysis Journal Vol.7, No.1, pp. 
29-38, Great Britain , 1989. 

Phosphorescence spectral characteristics, lifetimes and limits of detection of 30 
pharmaceutical compounds are examined. A particular study on eight phenothiazine 
derivatives is carried out Low and nxMn tempoature data obtained using an ethanol: 
water 80:20 glass substrate and a filter pap^ substrate, respectively, are compared, 
lifetimes are corrected for the time constant of the measurement circuit 

1.2.50 Luminescence Characteristics of Dibenzofuran 
and Several Polychiorinated Dibenzofurans and 
Dibenzo-p-Dioxins. 

I. M. Khasawneh 

Chemistry Department, Yarmouk University 

J. D. Winefordner 

Chemistry Department, University of Florida, Gainesville. FL 
32611, U. S. A. 

Published in: Talanta. Vol. 35, No. 4. pp. 267-270, Great Britain, 1988. 

The room -tempaature fluorescence (RTF), low-temperature phosphorescence (LTP) and 
room-temperature phosphorescence (RTP)characteristics of dibenzofuran and several 
polychiorinated dibenzofurans and dibaizo-p-dioxinis are presented and are shown to be 
suitable for the determination of these compounds. The limits of detection are as low as 
0.02, 0.2 and 0.7 for RTF^TP and RTP, respectively. The relative standard deviations 
are between 1 and 4% for RTP. 

1.2.51 Speciation and Determination of TIN(IV) and 
Organotin Compounds in Sea-Water by Hydride 
Generation-Atomic-Absorption Spectrometry with an 
Electrically Heated Long Absorption Ceil. 

I. M. Khasawneh 

Chemistry Department, Yarmouk University 
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buffer). The method has a detection limit of 0^ jqmi cyanide. At a sampling late of 90 
samples per hour, with 60 xl sample injectioas, high rqmxlucibility of measurements 
was achieved, with about 1% relative standard deviation. The effects of sample volume, 
flow rate, coil length, and anions intoference on the FIA-spectn^hotometric signals are 
tepocted. 

1.2.47 Dehydrierung von Phenylarsan und selnen 
Pentacarbonylchrom-Derivaten: Abfangreaktionen fur 
Diphenyldiarsen, PhAssAsPh. 

Ibrahim Jibrll 

Chemistry Department, Yarmouk University 

Lutz-R, Frank, Laszio Zsolnalfnai, Kaspar Evertz und Gottfried 

Huttner 

Lehrstuhit fur Synthetische Anbrganische Chemie der Universltat 

Konstanz 

Postfach 5560, D-7750 Konstans & instltutr fur Anorganische 

Chemie der Universltat Heidelberg; IM Neuenheimer Feld ^70, D- 

6900 Heidelberg 

Accepten in : J. Organomet Chem. Nethertand . 

The compound (Cr(C0)5As (C6H5)H)2, 1, reacts undM" thermal Pt-catalysis witii dienes 
in Diels-Alder type reactions to give the cycloadducts 2. Whereas tlte formation Of the 
acrolein adduct 3 suggests a stq)wise reacticm, the isolation of diarsene-complexes in the 
system Pd/C/L (L=donoiligand) suggests a synchrcMius mechanismoi. As sidbproducts in 
these reactions, oligocyloarsan-complexes Rn^Sn (Cr(C0)5)m (n=4,S; m=l,2),S, ate 
formed 

1.2.48 Controlled Synthesis of some Mixed Dilmln^ 
Ruthenium(ll) Complexes. 

Ibrahim Jibrll 
Chemistry Department 
Yarmouk University 

Publlshedin: Polyhedtom Vol. 8, No. 21, pp. 2615-2619, Great Britain, 1989. 

Complexes of a scries of mixed liganis with ruthenium have be^ prepared and 
characterized through dihalide r^lacemehl in Ru(bpy)2C12, Ru(bpz)2C12 and tetrahalide 
replacement in lIRu(jbpy)Cl4 (bpy= 2,2'-bibyridine; bja = 2,2''-bipyridine) by one or two 
bidentate ligands of the diimine type namely, bpd, dt^ and dpp(bpd = 33'bipyridazine; 
dl^ = 6,7-dimethyl-2-3-bis-<Z'-lSnridyl)-qiiinoxaline; dpp =23-bis-(2-pyiridyl>-pyfazine). 

The ruthenium dimer [(bpy)2Ru(dbpq)Ru(l^y)2](PF6)43H20, as well as the tris- 
complex [Ru(6bpqi)'i](pP^. H2O, w^e abo prepared and charact^lzed 
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The ztrconiuin-SPADNS method for the deteaminatkn of fluaride based oa the effect of 
fluoi^ ioi on the color system (Zr-SPADNS), has heea ad^)ted to the continuous flow 
spectropfaot(MnetTy. A manifold cooasting of two lines was used. Tlie decrease in the 
abs(»bance (tf I&-SPADNS reagent at 590 nm b linear with flucnide concentiatimi in tiie 
range 0.00-3.5 piHn. The method has a detection limit of 0.02 ppm fluoride. At a 
sampling rate of SO detraminations p^ hour, the isecision was about 1% relative 
standard deviatioo. The method is ^^lied to the detenninatitHi (tf fluoride in natural 
wato: samples. The good agreemrat betwe^ the results obtained by this method and 
those obtained by a pqtoitiometric method using a flucwide im-selective electrode, show 
that the new meUxxl is potentially suitable tot routine analysis., The effects of reaction 
conditions, flow parameters, and intafi^:ences on th FIA-qiectropbotometric signals are 
r^KKted. 

1.2.45 Indirect Ultraviolet Determination of Cyanide by 
Flow Injection Analysis Using Absorption of the Hg- 
EDTA Complex at 250 nm. 

Amin T. Haj-Hussein 
Chemistry Department 
Yarmouk University 

Published in: MicroctiemicalJournal 39, f^. 99-105. U.S. A , 1989. 

The flow injection principle was used in the determination of cyanike ion by the 
deoease in the ultraviolet absnptim of the Hg-EDTA complex at 250 nm. The decrease 
in the absorbance is linear with cyanide concailration in the range of 0.5-S2 ppm. A 
manifold consisting of two lines was used. The EDTA carrier and the Hg-EDTA reagent 
streams woe bufTa^ed at pH 10 (amnuHiis;aI bu^cr). The method has a detectitm limit of 
0.5 ppm cyanide. At a sampling rale of ca.60 samples per hour with 100-|jl sample 
injections, precisicm was about 1% relative standard deviation. The effects of the 
concoitration of die Hg-EDTA reagent, pH, sample volume, flow rate, coil length, and 
anion interfi^ence on the FIA-ultraviolet signals are repotted. 

1.2.46 Spectrophotometrio Determination of cyanide by 
flow Injection Analysis. . 

Amin T. Haj-Hussein 
Chemistry Department 
Yarmouk University 

nibKshed in: Analytical Letters, 21(7), pp. 1285-1296, U.S. A. , 1988. 

The flow injection technique is shown to provide fast, reliable, and sensitive 
detomination of cyanide. Spectrophotometric detection in the ultraviolet region at 267 
nm was used fw measuring the absorbance of tetracyanonickelate (II) complex ion. The 
nickel carrier stream and tlie sample solutions were buffered at pH 10(ammoniacal 
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Mossbau^ measurements on some iron carbonyl pboq)hine sulfide compoonds show 
that there is no effect on die charge density or distribution whra iriK}q)hine atcms which 
are bonded to Fte atoms in Fe2(CO)6(Bu*PH)2 are tnidged by sulfur atoms. We have 
confirmed the previously proposed structural formiUa for compounds Fe2 
(CO)6(Bu*P)2S2 and Fe2(CO)6(But P)2S3 in view of our Mossbaucx^ results and dieir 

1h NMR and IR spectral data and observed that the latter compound is 
c(»iformationally less stable than the fwmer oie. 

1.2.43 Synthesis and characterization of 
cyclopentadlenyldicarbonyl-iron S-bonded 
monothiocarboxylates, FeCp(C0)2SC0R. Crystal 
structure of FeCp(CO)2SCO(2-N02C6H4). 

M. A. El-Hinnawi, Ahmad M. Al-Ajlouni, and Jamllah S.AbuNasser 

Chemistry Department, Yarmouk University 

Anne K. Powell and H. Vahrenkamp 

Instltut fur Anorganische Chemie, Albert-Ludwlgs-Unlversitat, 

Freiburg, F.R.G. 

Published in: J. of Journal of Organometallic Chemistry, 359, pp. 79-86, 
Netherlands, 1989. 

The reactions of wganoiion sulfenes, (ji-Sx )[FeCp(CO)2]2 i^ =3.4) with acid chlorides, 
RCOCI, produce the new (M-ganoiron thiocarboxylates, FeCp(CO)2SCOR, where R=2- 
CH3C6H4, 1; R=2-CH3COC6H4, n;R=3^-(02N)2C6H3, ffl; R=2-02NC6H4, IV and 
R=2-CF6H4.V.The organoiron thioterq)hthalate (CO)2CpFfcSCOC6H4COSFeCp(CX))2 
(VI) has also been (vqpared. The new complexes v/ere characterized by IR, IH NMR and 
elemental analysis and the crystal structure of complex FV was determined by X-ray 
dif&actic«i. 

Complex rv crystallises in the monoclinic system space group P21/c with a 923.9(4), 
cl497.6(7)pm; 6106.87(4)o; dcale l,64g cm-3; (ill.3 cra-1; Z=4; Ri = 0.0414 and R2 
= 0.04SS. The thiocarboxylate group is bonded to the iron atom through sulfur. 

1.2.44 Indirect Spectrophotometric Determination of 
Fluoride in Water with Zirconiumspadns by Flow 
injection Analysis. 

Amin T. Haj-Hassein , and idrees F. AI-MomanI 
Chemistry Department, Yarmouk University 

Published In: Analytical Letters, 22(6), pp.1 581 -1599, 1989. 
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The \macleia poitasulfbr Inidged uganaruth^om conidex, (ji-S5)[RuCp(CO)2]2and 
other oiianOTuthenium polysulfanes have been iHq?aied by reaction of IRuCp(CX))2l2 
with elanenial sulfiir upon rrfluxing w photolysis in benzene. These organOTithenium 
sulfanes readUy react with acid chlorides, RCOClto give the S-bonded 
monothiocarboxylale derivatives. RuCp(CO)2 SCOR(R=1-C10H7 (II), 2-FC6H4 (m). 
4-O2NC6H4 (IV), 33-(02N)2C3H3 (V),2.C6H4(VD, C6H4COSFeCp(CO)2 (VII). 
Hie crystal structure of VI has been det»mined.Compound VI crystallizes in the 
monoclinic system, space group C2/c with a 1488.0(5), b 1359, 4(3). cl651.6(5)pm; 
6115.68(2)"^ ^8011-0.027; R2=0.027. 

1.2.41 Mossbauer Effect, i^CNMR and IR Study of the 
Effect of Bulky Cp Substituents and CO Substitution of 
the Structure and Bonding of Mono-and Dinuclear 
Organoiron Complexes. 

M. A. El-Hinnawl 

Chemistry Department, Yarmouk University 

M. A. Kobelssi 

Physics Department, Faculty of Science, UAE University 

Published in: Ino^anica Chimica Acta, Switzerland, 1989. 

A \fossbaur, IR and ^^CNMR study on some new thiocarboxylate derivatives of the 
half-sandwich iron complexes FeCp(CO)2SCOR showed that the -SCX)R group is a 
betto* d-donor, weak K-doaot and jH^operty, compared to halides and SCN ligands. The 
study on the CO-substituted derivatives, FeCp(C0)(EPh3)SCXDR (E =P. AS, Sb) 
Showed that the Sbl%3 is a slightly better 7c-acceptor ligand than AsPh3. A related 
study showed also that the inesence (tf the large t-butyl substituent on the Cp ring in the 
mowMiucIea' complexes {FeCp(CO)2}2 has a considoable effect on the structural and 
bonding propoties of die iron complexes. These structural changes are more important 
in the dimoic iron conpounds. 

1.2.42 A Study of some Dinuclear Organoiron 
Phosphine Phosphlne Sulfide Complexes by ^''Fb 
Mossbauer Spectroscopy. 

M. A. El-Hlnnawi, Nadia H. Othman 

Chemistry Department, Yarmouk University 

M. A. Kobelssi 

Physics Department , Faculty of Science, UAE University 

Accepted for pubBcation in: Synthesis and Reactivity in Inorganic and Metal- 
OiyarA: Chemistry, U. S. A, 1989. 
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1.2.39 Organometallic Sulfur Complexes. IV^. 
Synthesis and Characterization of [Fe(But-C5H4) 
(CO)2]2 and [Fe(1,3-di-ButC5H3) (CO)2]2 and theS- 
Bonded Thiocarboxylate Derivatives, Fe(But- 
C5H4)(CO)2SCOR and Fe(1,3-diButC5H3)(CO)2Scor. 

M. A. EI-Hlnnawl,Mohainmad Y. EI-Khateeb, Ibrahim Jibrll, and 
Sultan T. Abu-OrabI 
Chemistry Department 
Yarmouk University 

Published In: Synth. React. Inorg. Met-Org. Chem., 19(8), pp.809-826, U. S. 
A., 1989. 

The new substituted cyclopentadienyl orgaooiron dimos [Fe(BuMi:5H4)((X))2]^ I and 
[Fel3-di-Buk:5H3)(cC))2^'^. n, were prepared firan the reacti(Mi of Fe2(CO)9 with t- 
butylcyclopentadiene, or l,3-di-t-butylcyclq}entadi^)e. The equilitniuin concentration of 
the transgeometrical isomer decreases in the order II>I> \FeCp(,CO)2fi as a result of 
increasing buDciness of Cp-substituents and increasing the steric repulsion in the cis- 
configurations. The IH NMR spectra of I and n showed an anisotropic Welding effect 
of the bridgin metalcarbonyl on the cyckq)aitadienyl protms. 

The reactivity of the Fe-Fe bond in I and n towards oxidative insertion with demental 
sulfur increases in the ordest [FeCp(CX))2]2<I<n. 

The thiocarboxylate derivatives, Fe(But5H4)(CO)2SCOR [R=C6H5, lU; 4-02NC6H4, 
IV; 3,5-(N02)2C6H3, V] and Fe(l,3-di-Bu'C5H3)(CO)2SCOR [R=C6H5. VI; 4- 
02NC6H4,Vn; 3,5NC2)2C6H3, VIII] were prepared and charactwized by IR, ^H NMR 
and elemental analysis. 

1.2.40 Organoruthenium sulfur complexes. Synthesis of 
(M^-S5)[RuCp(CO)2]2 and its reaction with acid 
chlorides. Preparation of RuCp(CO)2SCOR and 
molecular structure of RuCp(CO)2SCO(2-02NC6H4). 

M. A. Ei-i4innawi,Mousa L. Sumadi.Fatima T.EsmadI, and Ibrahim 

Jibrii 

Chemistry Department, Yarmouk University 

Wolfgang Imhor and G. Huttner 

Anorganisch-chemisches Instltut der Universltlat Heidelberg 

(F.R.G.) 

Accepted for Publication In : Journal of Organometallic Chemistry, 377, pp. 
373-381. Netherlands. 1989. 
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Chemistry Department, Yarmouk UniversKy 
Tohru AzumI 

Chemistry Department, Faculty of Science, 
Tohoku University, Sendal 980, Japan 

Accepted for Publication In :J. ofChem. Phys. Lett., Holland. 

The flixsescence decay carves of 4-dinielhyllaniii)6benzo-nitrile (DMABN) in different 
polar piotic and aptotic polyni«' matrices are nonexponential. The lifetimes of the 
twisted intramcdecolar charge transfix (TICT) band are in the nanc^econd range. Widi the 
nanosectmd time resolved fliKxescence spectroscqpy dual fliKxescence was observed for 
DMABN in poly-(vinylalcolioI) (PVA) polym^ matrix at room temp^xitiue. These 
olxs^vations contradict the results obtained by cazeau-DulMoca et al [10,12] who npott 
the lifetime of the TICT band of DMABN in PVA polymer matrix of die order of 1 
second and claim tlie ^nission is an a-ddayed floMescence. 

Free volume effects are shown with 1,1.4,4-tetraphenylbutadiene (TPB) in PVA 
matrices. 

1,2,38 Physicochemical characterization of ibuprofen- 
poiyvinylpyrrolldone dispersions. 

M. A. Ei-Hlnnawi 

Chemistry Department, Faculty of Science, 

Yarmouk University 

N. M. Najib, and M. S. Suleiman 

Department of Pharmaceutical Technology 

Faculty of Pharmacy 

Jordan University of Science and Technology 

Published in: J. of International Journal of Pharmaceutics, 45, pp. 139-144, 
1988. 

The nature of the intraiactioo between ibtqffofen and polyvinylpyrrolidone was studied in 
solution and the solid state; pH titration, conductivity measurements, solution infrared 
(IR) spectrosc(q>y and solubility determination techniques wore used to elucidate the 
mechanian of int^action in the solution stale, X-Ray powder diffinaction and diffemtial 
seaming calorimetiy (DSQ, were used to study the nature of the interaction in the solid 
state. The pH titration and conductivity measurement studies reflected a weak acid-weak 
base type of intoaction between the carboxylic group oi die drug and the basic centre of 
the pyrrolidone moiety of the polymer. Solution IR studies confirmed this type of 
interaction. The X-ray dif&action piUtem indicated diat the dispersion had an amophous 
nature as compared to the srystalUite drug. The DSC studies indicated that the melting 
point and the heat of fusion (AHf) values change with die dispersion composidon. The 
solubility studies showed that the highest solubility studies showed diat the highest 
solubility was obtained for dispersion of drug-to-poljrmer rado of 1:1. This rado was 
also found to liave the lowest meldng point and AHf values. 
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Khader A. AL-Hassan 

Chemistry Department, Yarmouk University 

Tohru AzumI 

Chemistry Department, Faculty of Science, 

Tohoku University, Sendal 980, Japan 

Published in: J. of Nortit-Hoiland Ptiysics Publisliing IXvision, Vol. 145, No. 1, 
1988. 

The fluorescence q)ectra of the tert-butyl est^ of 9-antfaroic acid (9TBA) in two PVA 
(poly (vinyl akohd)), polym^ matrices of diffsent molecular weights are diffoent and 
indicate media of different rigidity. 9TBA also undergoes diffmi^it edge excitation red- 
shifts m these PVA polymer matrices and is attributed to decrease in die fiee volume in 
the higher molecular weight matrix. Comi»rison of the red edge dffect (ItEE) observed 
fm- 9TBA in PVA (molecular weight 88000) pcAyma matrix widi the REE observed in 
polymethylmethacrylate (PMMA) and in poly (hydroxyethyl m^hacrylate) (PHEMA) 
polymer matrices is used to establish that die bc& volume in PVA (88(XX)) is smaller 
than in PHEMA or PMMA. 

1.2.36 The Red Edge Effect As Atool For Investigating 
Tiie Origin of The Anomalous Fluorescence Band of 
9,9'-Blanthryl In Rigid Polar Polymer Matrices. 

Khader A. AL-Hassan 

Chemistry Department, Yarmouk University 

Tohru Azumi 

Chemistry Department, Faculty of Science, 

Tohoku University, Sendal 980, Japan 

PubHslied in: J. of Norht-Hoiland Physics Publishing Divesion, Vol. 150, No. 3, 
4, 1968. 

The excitation wavelength dependence of the flucMesc^ice of 9,9-bianthryl(BA) in polar 
polymer matrices at room temperature is attributed to the presence of diff»ent 
conformers (angular distribution of the two anthryl moieties) trapped in sites with 
different scdvation and absorbing at diffoiHit enogies. The Ixoadoiing ol the flwMescence 
at the red edge excitation of BA in polar polymer matrices is due to a twisted 
intramolecular charge transfer (TICT) l»nd. This case of the red edge effect (REE) 
Exhibited by BA represents a converse example to the REE observed fnr flexible 
molecules with (me fluorescence band and a sharpening of the flucvesc^ice. 

1.2.37 Fluorescence Decay Characteristics of 4- 
Dlmethylamlno-Benzonltrile in Different Polymer 
Matrices: A Time-Resolved Study In the Nanosecond 
Range. 

Khader A. AL-Hassan 
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1.2.33 Edge-excitation Red Sliift of the Fluorescence of 
Flexible Solute Molecules in a Poly 
(methlmethacrylate) Polymer Matrix. 

Khader A. AL-Hassan 
Chemistry Department 
Yarmouk University 

Journal of Polymer SderKe: part B; Polymer Physics. VoL 26, pp. 1 727-1733. 
1988. 

An excitation wavdength dqpendrace of the fliKMCsc^ice of teit-butyl and mediyl esters 
of 9-anthioic acid and of tetraphenylbutadiene and tetr^henylmethlbutadiene in a 
poly(methylmethacrylate) (PMMA) polymer matrix is explained in toms of the 
presence of confcxmo^ that expmence di^ient finee volumes at 77 K relative to room 
tempoatute. 

1.2.34 The Role of Free Volume in the Twisted 
intramolecular Charge Transfer (TICT) Emission of 
Dimethylamlnobenzonltrile and Related Compounds in 
Rigid polymer Matrices. 

Khader A. AL-Hassan 

Chemistry Department, Yarmouk University 

Tohru AZUMI 

Chemistry Department, Faculty of Science, 

Tohoku University, Sendai 980, Japan 

Published m: J. of Elsevier Sdence Publisher B.V, North-Holland, Vol. 146, f^. 
1.2, 1988. 

The amount of free volume present in a polymer matrix represents a driving force 
toward twisted intramolecular charge transfer (TICT) emission of P- 
dimethylaminobsmEonitrile (DMABN) and related compounds. The intensity of the TICT 
band for these compounds in PVC (poly (vinyl chloride), PVA (poly(vinyl 
alcohol))J>HEMA (poly(hydroxyethyl methacrylate))and PMMA (poly(methyl 
methacrylate)) was found to increase in this order, which is consistent with the 
increased free volume present in the same sequ^ce. This rules out specific 
solute.solv«it int»actions as being responsible for the TICT emission in PVA polmer 
matrices. 

1.2.35 Red Edge Effect (REE) Phenomena of Flexible 
Solute Molecules as a Probe for Polymer Rigidity 
and/or free Volume. 
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1.2.31 Indirect Determiriation of Chloride and 
Carbonate Anions by Reversed flow Injection Analysis- 
Atomic Absorption-Spectroscopy using an On-Line 
Preconcentration Technique. 

Fatlma Esmadi, Maher A. Kharoaf and Abdulrahman S. Attlyat 
Chemistry Department 
Yarmouk University 

Accepted for Publicatton in: J. of Talanta, Great Briton. 

Summary-Chloride and caibonate anions were detomined indinectly by leveised flow 
injectiai analysis (fFIA) using precipitation as a preconceotialion technique. The anions 
were precipitated in a Tygcm tube, containing glass beads, connected to the atcmiic 
absorpticm spectrophotometer and then dissolved by the suitable dissolving agmts. 
ChkHide was precipitated as silver chloide and di^olved by amitKHiia, tbiosul£ate anion, 
or cyanide anion. Carbonate was i»«cipitated as calcium carbonate and dissolved by 
HCl. The response of the system is characterized with respect to concentration. 
I»%cipitation time, soluticm flow rate and other AAS variables. Detecti(Mi limits wrae 
3*10~^M and 5xlO~^M for chloride and carbonate, respectively, using thiosulfate and 
hydrochloric acid as ie!q)ecttve dissaving agents. 

1.2.32 Fluorescence Properties of Bilirubin Binding to 
the Major Camel Glutathione S-Transferase Isoenzyme 
Obtained from Liver, Lung and Kidney. 

Khader A. AL-Hassan 
Chemistry Department, Yarmouk University 
Abdelrahim A. Hunaltl,and Imad K. Abukalaf 
Laboratory of Biochemistry and Molecular Biology 
Department of Biological Sciences, Yarmouk University 

Published in: J. of Elsevier Saence Publishers B. V.(Btomeacal Division), 1988. 

Camel tissues contained a major homodim^c ioim d glutathiooe S-lransf(»:as6 with pi 
around 8.7 and subunit molecular mass of 26,000 daltons. Using the quenching of 
intrinsic tryptophan fluorescence, the binding properties of bilirubin to this major 
isoenzyme obtained from camel liver, lung and ld<biey were compared. The enzyme from 
these tissues showed distinct emission peads cent^:ed at 325 nm tot liver 335 ran fw 
lung and 341 tor kidney. A large Stoke's shifts of 4400 cm"!, 5300 cm"! and SSOOcm" 
1 were observed for liv», lung and kidney isoenzymes respectively when aqueous 
solutions of these isoenzymes were excited at 285 nm. The binding properties of 
bilirubin to camel glutathione S-transferase was analyzed by Halfman-Nishida and Hill 
plots. The enzyme from the three sources showed similar Hill coeffcient value which is 
close to 1 while great variations in the composite dissociation constants were observed. 
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1.2.29 Reverse Flow Injection Analysis: Determination 
of Trace Amounts of Metals Using an On-Llne 
Preconcentration Teclinique. 

Fatlma Esmadi, Abdulrahman S. Attlyat, and Mahir Kharoaf. 
Chemistry Department, Yarmouk University 

PubBshedimJ. of MicrochemicalJ. 40. pp. 277-285, U.SA.. 1989. 

Etetomination of metal ion ccmcoitratioas by reversed flow injection analysis using 
precipitatiim as a jHcconcentration technique is ^pseseated. Hie {Hedpitate formed £toni 
the reacticm of the cation and the anion, in a Tygcw tube containing glass beads 
connected to the atomic abscHptirai spectit^otometer is dissolved by iajectiaa of a 
soIuticMi of a suitable dissolving reagent Ibe dissolving reageat dissdves the inecipitate 
and the cation is tranqxHted to the atomic absorption spectF(q)botometCT, yielding the 
signal. Three cations were tested to demonstrate the feasibility of (he {nocedure: alvet, 
cakium, and iron v/hich woe precqntated as silver dikxide, cafcium carbonate, and faric 
hydroxide, req)ectiveJy. Three dissolving reagents woe investigated with silv» chloride 
precipi^te: ammonia, thiosulfate ion, and cyanide ion. Huee <^ha reagents were also 
used to dissolve ferric hydroxide precipitate: hydrochlcmc acid, phosphoric acid, and 
nitric acid. One reagent, hydrochlcHic acid, was used as a dissolving agent fcs* calcium 
carbonate precipitate. Detection limits were 5x10"^, 4x10'-^ and SxlO"'^ ppm, 
respectively, for silv^, iron, and calcium using thiosulfate, phosphoric acid, and 
hydrochloric acid as respective dissdving agents. The method could be ^^lied easily to 
many routine analysis, such as wato* ai^ysis due to its r^idity, {secisiMi, and small 
reagent consumption. 

1.2.30 Flow Injection Analysis Determination of Sodium 
Using Flame Photometric Method of Detection. 

Fatlma Esmadi, Atxiulraiiman 8. Attiyat 
Cliemistry Department 
Yarmoulc University 

PubKshed in: J. of FlowlniectionAnal.,Vol.6,No.1,Japan.1989. 

A flame photometric (FP) determination of sodium in a variety of solvents was 
poformed. Wator and 12 organic liquids (8 alcdids and 4 ketones) were used as solvents 
in steady state determination of sodium. A 3-fold oihancement of signal was obtained 
wh^ methanol was used as a solvent 

Wat^ and 8 alcohols were tised both as sample solvwts and as liquid carriers in flow 
injecticm analysis (FLA) using flame photometric detection fcu' sodium determination. 
The best solvent was methanol and the best carrier was nbutanol. A 5.8-fold 
enhancem^t of the signal was achieved when methanol was used as solvent and n- 
butanol as carri^. 
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acceptor vibrations and the vibrationally induced electronic coupling t^m rem" 
relatively constant as the chromophoric ligand is varied. 

1.2.27 Synthetic Design of MLCT Excited States. 
LIgand-Dubstituted, Mono-2,2'-bipyridine Complexes of 
Ru(ll). 

Khaled R. Barqawl 

Chemistry Department, Yarmouk University 
Antoni Llobet, and Thomas J. iMeyer 
Fulbright "LaCaixa" feliow, Barceiona, Spain 

Published in: J. of J. Am. Chem. Soc., 110, pp. 7751-7759, U.SA.1988. 

The role of the 2,2'-bipyridine ligand in metal to ligand charge transfer (MLCT) excited 
states and of the effect of substituent changes on that role has been investigated by 
spectroscopic and photochemical measurements on the series [(lpm)Ru(4,4'-(X)2-2^'- 

bq)yridineXpy)]2+(X=sC(0)OC2H5,C6H5,CH3NH2 H;^m is tris(l^ytazoly)methane). 

1.2.28 One-electron Reduction of 2,2'-Blpyrlmidine in 
Aqueous Solution. 

Khaled R. Barqawi.and Talal S. Akasheh 

Chemistry Department, Yarmouk University 

Barry J. Parsons and Paul C. Beaumont 

Research Division 

North East Wales Institute, Deeside, Ciwyd CHS 4BR 

Publistied in: J. ofCtiem. Soc. Faraday Trans. 1, No. 12, 83(11), pp. 3415- 
3418, 1987. 

The excited-state chemistry of bis-chelated complexes (^ Run has attracted agreat deal of 
interest ovesr recent years. In particular, the complex [Ru (bipyridine)3]^''' has been 
widely studied Comparison of the transient absorpdcm spectra of [Ru(bipyridine)3]'^'^ 
with tiie absorption iq)ectra of (bipyridine) and (bipyridine)- indicate the localisation of 
the excited electron on one bipyridine ligand, in contrast to the view of electron 
delocalisation ov^ aU three ligands. The localised model has also been invoked for 
ruthenium complexes containing bipyrimidine and bipyrazine as cowdination ligands. 
We have recently studied, using laser flash techniques, the charge-transfer state of 
[Ru(bipyrimidine)3]2+ and [Ru(bipyridine)2 (bipyrimidine)]^"*". In this iH^vious work 
we indicated that pulse-radiolysis measurements oiabled us to confirm a localised model 
for these complexes, these Pulse radiolysis Measurements presented in more detail in 
this manuscript. 
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1.2.25 The Luminescent Charge-Transfer State of 
Ruthenium-Bipyrazine Complexes. 

K. R. Barqawi, and T. S. Akashah 

Chemistry Department, Yarmouk University 

P.O. Beaumont, bJ. Parsons, and G. O. Phillips 

North East Wales Institute, Deeslde,, CLWYD, CHS 4BR,Unlted 

Kingdom 

PubBshed in: J. of Physical Chem., pp. 92-291, 1988 . 

Using laser flash photcdysis, excited-state absnpticm measmemeiits rni Ra(]apz)32+ and 
[Ra(bpy)2(tq)z)]^''' weie cairied out in methanol (bpy is bipyridine; t^ bipyrazine). 
Pluse ladidysis was used to ptodvce spectra of ooe-ekctron-Feduced forms of Iqa which 
were compared with the excited-state spectra found in the iasei flash photolysis 
expoiments. A stnmg indicati(Mi ol the localizaticm of die electrmi (m one Iqiz ligand 
was observed, dius confirming a Iowct ic* ;level ; in bpz compared to the case of bpy. 
Decay rate constants and 02 quenching rate constants are also r^mrted in water, 
methanol, and acetonitiile. 

1.2.26 Influence of Variations in the Chromohporic 
Ligand on the properties of Metal-to-Ligand Charge- 
Transfer Excited States. 

Khaled R. Barqawi 

Chemistry Department, Yarmouk University 

Susan R. Johnson, T. David Westmoreland, Jonathan V. 

Central Research & Development Department, 

Experimental Station, E. I. du Pont de Nemours and Co., 

Wilmington 

F*ubyshed in: J. oflnorg. Chem, 27, pp. 3195-3200, 1988. 

The ^ects of variations in the chromophmc ligand on the iMt9)^es of the metal-to- 
ligand charge-transfer (MLCT) excited states in the series [Os(PP)3j2'*", 
[(PP)20s(py)2l2"*",[ (PP)2 Os(LL)]2+(PP=2J2'-bipyridine, I.lO-phenanthroline, or a 
substiUited derivative; py = pyridine; LL = das, dppm, d^pb, dppene) have been 
investigated. From a series of electrochemical and photophysical measurements it has 
been determined that (I)substituent variations in the chromophoric ligands have a 
relatively nmot ^ect on the d]c(Os) levels as evidenced by variations in El/2 values for 
the ground-state OsCm/II) coiq)les. (2) linear oxrdations exist between metal-to-ligand 
charge-transfer (MLCT)absaption (»- emission band energies and the difference in metal- 
based oxidation and ligand-based reduction potentials, Eiy2(0s^IVD[) JE}P'(PT^-), and(3) 
a linear relationship between InKnr and the emission enerty, Eein> exists, consistent 
with the en^gy g£^ law. It appears that for nonradiadve decay both the pattern of 
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is adjusted to 8.0 with 0.2inL of 0.4M tris buffer, and the manganese is extracted with 
dithiz(Hie in 2niL acetone and is measured in the acetone phase at 278.8nm by atomic 
absorption spectrometry using and an air-acetyloie flame. The mean managanese value 
found for 14 samples was 32±7ppd. The detection limit is ^^ipd manganese. 

1.2.23 Immunochemical Determination of Mouse and 
Human IgG by Adsorption on C-8 and C-18 Columns. 

Abdulrahman S. Attlyat 

Chemistry Department 

Yarmouk University 

Gary D. Christian 

Chemistry Department, BG-10 

University of Washington 

Seattle, Washington USA t981 95-9950 

Published in: J. of Analytical Letters, 21(5) :No. pp 827-833, 1988. 

Human and mouse IgG are adswhed directly on a C-8 or C-18 column, followed by 
reaction on-column with hors^adish tagged anti-IgG. Fbllowing washing, the enzyme 
label catalyzes the reaction of hydrogen peroxide with tetramethyl benzidine to produce a 
dye, which is eluted from the column for measurement. ' 

1.2.24 Effect of Interfering Ion Concentration and 
Method of Calculation on Potentiometric Selectivity 
Coefficients of Crown Ether Based Liquid Membrane 
Ion Selective Electrodes. 

Abdulrahman S. Attlyat 

Chemistry Department, Yarmouk University 

Gary D. Christian 

Chemistry Department, BG-10 

University of Washington, Seattle,981 95-9950, Washington USA 

Published in: J. of Analytical Sciences, Vol.4, 1988. 

The poleniometric selectivities of two 14-crown-4 ethers incorporated in PVC 
membrane electrodes were detoinined for lithium with respect to sodium and potassium 
in different solvents and in different carrier solutions using flow injection analysis. FcNir 
methods for calculating selectivity coefficients woe compared. A c<»reIation is made 
between the relative levels of the interfering ion and primary ion and the numoical 
values of the selectivity coefficients calculated by the diferent methods. An increased 
level of sodium causes divergence among the values of the selectivity obtained by 
different methods, increases the selectivity of lithium over sodium, decreases the 
sensitivity and tiie slope of the calitvation graph, and distorts the linearity of the curve. 
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Chemistry Department, BG-10 
University of Washington 
Seattle, 98195 Washington U.S.A. 

Accepted for Publication In: J. of Analytical Sciences. 

Three compounds of a new class of icmophra^s, 14-cyclic dioxadiamides, were 
synthesized and tested for potentiometric sdectivity tot lithium im, in PVC membrane 
electrodes. Four plastkizers wete studied as was the addition of trioctylpho^hine oxide 
(TOPO). One ionqph(»e (Qb) exhibited a sodium / lithium selectivity, KLi,NaP°'' by 
the matched potential method, of 0.012 in the {nesence of 1% TOPO using o- 
nitrdpfaraiylphenyl ether (NPPE) as plasticiz». Selectivities are teptatsd ((x sodium, 
potassium, ammonium, barium and calcium ions with respect to lithium ions. 

1.2.21 A Flame Spectroscopic Study of the Stability of 
Dilute Solutions of Inorganic Salts. 

Abdulrahman S. Attlyat 
Chemistry Department 
Yarmouk University 

Accepted for F\ibBcation in: J. of ARAB Gulf J. of SaenbTic Research. 

Flame spectroscopy has been used to monitor net changes in concentration of dilute 
solution of thirty four elements at different concentrations in pyrex, soft glass, and 
polyethylene containos for periods up to one year or okxg. 

1.2.22 Flame Atomic Absorption Determination of 
Manganese in Whole Blood Using Solvent Extraction 
into Acetone. 

Abdulrahman S. Attlyat 

Chemistry Department, Yarmouk University 

Charles E. Matkovlch 

Dynam Corporation, 11140 Rockvllle Pike, RIckvllle, MD 20852 

Gary D. Christian 

Chemistry Department, BG-10 

University of Washington 

Seattle, 98195-9950''tWashlngton USA 

PubHsfied in: J. Am. Ind. Hyg. Assoc, 49(5} :pp.244-247, 1988. 

Whole blood sample (2n)L) is dry ashed and taken up in 3M hydrochloric acid. The 
volume is adjusted to 2mL with water, and 3mL of saturated calcium chloride solution 
(previously saturated with acetone) is added Iron is removed Hrst by solvent extraction 
firom the acid solution with 100 ppm dithizone in acetone. The pH of the aqueous phase 
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in the lithium selectivity, but it decreases the slopes of the calibration curves. 
Selectivities are lepoted for sodium, potassium, ammonium, barium, and calcium ions 
with respect to the lithium icMi. 

1.2.19 A Comparative Study of the Effect of o- 
Nitrophenyl Octyl Ether and o-Nitrophenyl Pentyl Ether 
as Plastlcizers on the Response and Selectivity of 
Carrier-Based Liquid Membrane ion-Selective 
Electrodes. 

Abdulrahman S. Attlyat 

Chemistry Department, Yarmouk University 

Gary D. Christian 

Chemistry Department, University of Washington 

Seattle, 98195, Washington USA 

Johnny L. Hallman and Richard A. Bartsch 

Chemistry and Biochemistry Department 

Texas Tech. University, Lubbock, 79409, Texas USA 

Published in: J., Talanta.Voi. 35,No.10, pp.789-794. 1988. 

Lithium, potassium and caesium-selective microelectrodes wa:e [»epared by coating the 
tips of preconditioned silver wires, inc<Mp(xrated in a flow-cell, with PVC membranes 
containing four different ionophores. A ^caiboxamide, a 14-crown-4 carboxyHc acid, 
benzo-18-cn>wn-6 and di-(tMt-butylbenzo)-21-crown-7 ionopIuHes wctc used in the 
electrode matrix. The first two ionophores were used in lithium km-selective electrodes, 
the third in apotassium ion electrode and the fourth in a caesium ion electrode. Two 
different plasticizers, o-nitn^henyl octyl ethsr (NPOE) and o-nitrophenyl pentyl ether 
(NPPE) woe used, Enhancement of the signal and the slope of the calilHation curve and 
improvem^t of the curve linearity were observed in all cases when NPPE was used as 
plasticizo. A general trend of ^ihanced sekctivi^ of the electiodes incnporating oown 
eth^ ionq)h(»es was also observed when NEPE was the plasticizer. 

1.2.20 Synthesis and Potentiometric Selectivity Study 
of 14-Cyclic Dioxadlamides. 

Abdulrahman S. Attlyat 

Chemistry Department, Yarmouk University 

Azza M. Kadry 

Chemistry Department, Faculty of Pharmacy 

Zagazig University, Zagazig Egypt 

HIshmatt R. Hanna, and Yehia A. Ibrahim 

Chemistry Department 

Faculty of Science 

Cairo University, Giza, Egypt 

Gary D. Christian 
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Gary D. Christian 

Chemistry Department, University of Washington 
Seattie, Washington 98195 
Richard A. Bartsch 

Chemistry and Biochemistry Department 
Texas Tech. University, Lubboclc,79409 Texas USA 

Pubi'shed in:Electmanalysis,Vol 1, No.1, pp.36-67, 1989. 

Five crown etfa^s with four ring oxygen atoms and differrat types of poidant groups 
were used to prepare ion-selective electrodes by coating a membrane containing the 
crown ether on the tip of a silver wire incorporated in a flow celL Aflow injection 
analysis study was conducted to determine the Potenti(»aetric selectivities of die crown 
ethers for lithium, sodium, potassium, magnesium, and calcium ions. It was found Aat 
crown ethers with neutral side arms show selectivities fu' lithium ova- other ions, while 
those of acidec side arms show selectivities fos potassium ova: the other ions. The effect 
of the addition of trioctylpboq)hiiie oxide to the electrode matrix was also investigated. 
A comparison is made between the potentiometric selectivides of the crown ethers for 
certain metal ions and their selecdvities in extracting die ions into wganic phase. 

1,2,18 Synthesis and Potentiometric Study of Acyclic 
Monoxadiamides as ionopliores in fon-Selective 
Eiectrodes. 

Abdulrahman S. Attiyat 

Chemistry Department, Yarmoulc University 

Azza M. Kadry 

Chemistry Department, Faculty of Pharmacy 

Zagazig University, zagazig, Egypt 

Mohamed A. Badawy, HIshmatt R. Hanna, and Yehla A. Ibrahim 

Chemistry Department 

Faculty of Science, Cairo University, GIza, Egypt 

Gary 0. Christian 

Chemistry Department, BG-10, University of Washington 

Seattle,t9819, Washington USA 

Published in: J., Electroanalysis.Vol. 2.pp.1 19-125, 1990 . 

Seven c(Mnpounds of a new class of ionophores, acyclic monoxadiamides, were 
synthesized and tested for potentiometric selectivity hx- lidiium ion, in polyvinyl 
chloride (PVQ membrane electrodes. Four different plasticizers'were studied: o- 
nitrophenyioclyl eUier (NPOE) o-nitrophenylphenyl edier (NPPE), o-nibophenylbutyl 
etha (NPBE) as was the addition of trioctylphosphine ixide (TOPS), the ionophore o- 
carboxyphenoxyacetic acid dimorpholide 0^ exhibited sodium-lidiium selectivity, 
KPO'Li Na' of 0.018 by die matched-potential method in the jwesence of 1% TOPO 
using NPBE plasticizer. The presence of TOPO generally causes a substantial increase 
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TMC-crown tonasaane was investigated as a selective spectiopbot(»netric chelating 
agent for lithium. Measurement in the presence of 880-fold molar nttio <rf sodium was 
made. As little as O.SmM lithium was readily measured. The effect of the sodium i«i 
concentration on the background lithium signals was studied. Sodium causes dqwessitm 
erf the lithium signal, ^id the relative effea diminishes as the total sodium concentration 
is increased. In a background solution containing 140 mM sodium, a 10 mM increment 
of sodium is equivalent to 0.007 mM lithium. The effect oi time on the signals was 
also studied. A 0.61% relative standard deviation was achieved for the measurement of 3 
mM lithium in the ppesence of 50 mM sodium. 

1.2.16 Potentiometric Selectivity Study of TMC-Crown 
Formazane Lonophore for Cesium. 

Abdulrahman S. Attlyat 

Chemistry Department, Yarmouk University 

Yehia A. Ibrahim 

Chemistry Department 

Faculty of Science.CaIro University 

Giza, Egypt, and Center for Process Analytical Chemistry 

Gary D. Christian 

Chemistry Department 

BG-10, University of Washington 

Seattle, 98195, Washington USA 

Published in: MicrochemicalJ., Voi.37.pp. 122-128, 1988. 

Pot^itiometric selectivity Study was made using TMC-crown Formazane, a dibenzo 14- 
membered ring cyclic compound, with two oxygen and two nitrogen alcnns in the ring 
skeletCHi, as an iomqihore for cesium ion. Eight dectrodes with differmt dectrode matrix 
compositions were constructed. Two plastieizers (NPOE and NPP^) and diffnent 
amounts of potassium teti:a(p-chl(Hophenyl) borate were incorporated in the different 
electrode matrics. The effects of the different compositions on the sensitivity, 
sdectivity, and linearity of the cesium ealilHation curve are rq)c»rted. The effect of 1% 
trioctylposidiine oxide (TOPO) added to the electrode matrix was also studied.. Srasitive 
and selective cesium-ion-selective dectrodes woe constructed using NPOE plasticizer, 
200% molar ratio of the tet-r{q)henylboratje to ionq)hore. with and without TOPO, 
Selectivity coefficients for cesium with respect to rubidium, potassium, sodium, 
lithium, strontium, calcium, magnesium, and hydrogra were determined. 

1.2.17 Potentioinetric Selectivity Study of Crown Ethers 
Containing Four Ring Oxygen Atoms and 
Benzoxymethyl or Carboxyllc Acid Side Chains as 
Lonophores for Lithium and Potassium. 

Abdulrahman S. Attlyat 

Chemistry Department, Yarmouk University 
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extracticm data, the electrode setectivities exhibit a general correlation which 
demonstrates that solvent extraction selectivity data can aid in the design and 
I»efonnance piedictian of (Aectrode kxtopboies. 

1.2.14 Flow Injection Analysis potentiometric 
Selectivity Study of Alicall Metal and Alkaline Earth 
Cation Complexationby 1,3,-Bls (tropone-2'oxy) 
propane. 

Abdulrahman S. Attiyat, 

Chemistry Department 

Yarmouk University 

Gary D.Christian, 

Chemistry Department 

University of Washington, 

Seattle, Washington 

lUllchael J. Pugia, and Richard A. Batlsch 

Chemistry and Biochemistry Department 

Texas Tech. University 

Lubbock, 79409,Texas USA 

Published in: Microchemical J., Vol. 38, pp. 246-250. 1988. 

A novel, acyclic, four-oxygen ligand for metal ion complexation has been synthesized 
and incorporated into poly(vinyl chloride) membrane electrodes. A flow injection 
analysis (FIA) study was conducted to det^ine the potentiometric selectivity of 1,3- 
bis(tn>pone-2'-oxy)propane for eight alkali metal and alkaline earth cations, llie 
observed selectivity was K+'Rb+, Cs+ >Na+ >Li+, Sr2+ >Cs2+ >Mg2+. Only the 
sdectivity fm Li"^ was sitsted when trioctylphoi^hine oxide was added to the electrode 
membrane matrix. 

1.2.15 Study of the Spectrophotometric Measurement 
of Lithium Using TMC-Crown Formazane. 

Abdulrahman S. Attiyat, 

Chemistry Department, Yarmouk University 

Yehia A. Ibrahim 

Chemistry Department, Faculty of Science 

Cazro University 

GIza, Egypt, and Center for Process Analytical Chemistry 

Gary D. Christian 

Chemistry Department, BG-10, University of Washington 

Seattle, 98195, Washington, USA 

Published in: Microchemical J., Vol.37, pp. 114-121, 1988. 
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1.2.12 Novel Bicycio [2.2.2] Lactones From A Facile 
Condensation of Dibenzoyletliyiene witli 
Arylacetonitriles. 

M. Adnan Atfah, and Mohammad M. Al-Arab 
Chemistry Department 
Yarmouk University 
Irbid, Jordan 

Accepted for publication in: J. IHeterocyclic Chem., U,S.A 

Several novel Bkylclo [2.2.2] Lactones were synthesized firom a £acile one-pot reaction 
by the condensation of dibenzoyl ethylene and arylacetonitrile in basic medium. The 
reaction {H-oved to be conv^ent and gives high yield. The structuie of the reaction 
products was established on the basis of their proton and carfom-lS nuclear magnetic 
resonance, and infrared spectral data as wdl as their dem^ital analysis. 

1.2.13 Comparative Evaluation of Neutral and Proton- 
lonizable Crown Etiier Compounds as Lithium 
lonophores in Ion-Selective Electrodes and in Solvent 
Extraction. 

Abdulrahman S. Attlyat 

Chemistry Department 

Yarmouk University 

Gary D.Christian, Robert Y. Xie, and Xiaowen Wen 

Chemistry Department 

University of Washington, Seattle, Washington 

Richard A. Bartsch 

Chemistry and Biochemistry Department 

Texas Tech. University 

Lubbock, Texas 79409, U. S. A. 

Published in: Analytical. 

Lithium ion selective microelectrodes were prepared by coating silver wires with 
poly(vinyl chloride) membranes containing crown eth^ lonophcHes. The lonophores 
included two crown ether carboxyllc acids and two benzyloxymethyl crown ethers with 
14-crown-4 and 13-crown-4 rings. Another set of dectrodes was jMr^Kired by using the 
same lonophores but widi the addition of 1% trioctylpho^)hine oxide (TOPO). 

Selectivity coefficients for lithium ion with respect to sodium. Potassium, Calcium, 
and magnesium ions weare determined. ExcqH for one ionc^ihore, the presence of TOPO 
enhanced both the seaisitivity for lithium ion and the selectivity fcH* lithium ov^ sodium 
ions. Electrodes containing either proton-ionizable or neutr^ 14-aDwn-4 lonophra'es 
exhibit small hydrogen ion response (KP^UH. =4* 1(H). When compared with solvent 
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hyarogcn peroxide is described The structure (rfixoducls 4-7 wae caifinned by spectral 
methods and eletneattal analysis. 

1.2.10 Reaction of Benzofurazan 1 -Oxide witli 1-(2- 
Napiithyi)-and1-Hetaryi-Butane-1,3-dlones;Preparation 

of Aryl and Hetaryi 2-Quinoxaiinyi Ketones. 

M. Adnan Atfah 

Chemistry Departirient 

Yarmouk University 

John Hill 

Chemistry & Applied Chemistry Department 

University of Salford, Salford M5 4WT, ENGLAND 

PubBshed in:Tetrahedmn Vol. 45, No. 14, pp. 4557-4564, Britain, 1989. 

AiyK4-medioxyphCTy 1 and 2-naphthyl) and hetaryl(2-fiiryl, 3-Pyridyl, and 2-thienyl) 3- 
methyl-2qiiinoxalinyl ketones were prq)ared via the reaction of benzofurazan 1 -oxide 
(BFO) with 1-aryl- and l-hetaryl-butane-l,3-diones, followed by reduction of the 
resulting aryl or hetaryi 3-inethyl-2-quinoxalinyl ketone 1,4-dioxides with sodium, 
dithionite. l-(2-FHryl) botane-l^-dione and l-(2-pyridyl) butane-13-dione yielded 2- 
acetyl-3-(2-fiiryl)- quiaoxaline 1,4-dioxide and 2-acetyl-3-(2-pyridy0 quinoxalme 1,4- 
dioxide respectivdy as minor products on reaction with BFO. The effect of the structure 
of the het^l (or aryl) groiq) in the 13-diket(me on the reaction with BFO is rqx>rted. 

1.2.11 Reaction of 2,1,3-Benzoxadiazoie 1 -Oxide with 
Etiiyl 2,4-Dioxo-4-phenylbutyrate. A Route to 2- 
Benzoylquinoxaiine, its 1,4-Dioxide, and Related 
Compounds. 

M. Adnan Atfah 
Chemistry Department 
Yarmouk University 

PubBshed in:J. Chem., Sac., Perkin Trans. 1. 1989. 

The Beirut reaction of 2,1,3-benzoxadiazole 1-oxide and ethyl 2,4-dioxo-4 
Phenylbutryate in ethanol, oc acetonitrile, catalysed by triethylamine gave first ethyl 3- 
benzoylquinoxaline-2-carboxylate 1,4-dioxide and then, in a slower reaction, 2- 
Benzoylqoinoxaline 1,4-dioxide. The latter was isolated in two distinct stable crystalline 
fcHms. The effects of changing the {MopcMtions of the reaclants, the tertiary alkylamine 
used and the temp^atore have been studied. Both above-mentioned 1,4-dioxides were 
reduced to the corresponding quinoxalines. Ethyl 3-benzoylquinoxaline-2-caiboxylate 
1,4-dioxide decomposed slowly to sevo^ products in ethanol in the presence of 
trieth^anune or diediylamine and was converted by ethanoUc Potassium hydroxide into 
the Potassium Salt of quinoxaline-2-carboxylic acid 1 ,4-dioxide. 
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PubUshed in:J. Chem. Soc., Faraday Trans. 1, No.13.1967. 

The kinetics of the proton transfer that occurs between pyridine and acetic acid in 
aqueous solution has been investigated using the ultrasonic relaxation technique. It has 
also been shown that this technique can monitcK the same iHocess involving ac^c acid 
and the pyridine ring sidechain in p(dy(4-viny^)yridine) as wdl as poly(2-vu)y^yridine). 
The rate ccmstants associated with diese processes have been evaluated and c(Mnpared 
with diose calculated fcxr diffusion-controlled reactions. In the interacdcvi between acetic 
acid and both polymers, it has been shown that the data can be ^tis^torily desoibed by 
assuming that the pyricUne rings in the polymers are indq)endent entities. 

1.2.08 Dipolar Cycloaddition Reactions Of Organic 
Azides witli smaller Acetylenic Compounds. 

Sultan T. Abu-Orabi, M. Adrian Atafah, Ibrahim JIbrii. Fakhrl M. 
Mari'l, Amer Al-Sheikh All 
Chemistry Department 
Yarmouk University 

Accepted for Publicatior) inrJoumal of Heterocyclic Ctiem. . 

The reactions of 1,2-, 1, 3- and 1,4-bis (azido-methyl) benzenes la-c with dimethyl-, 
diethyl- and di-tert-butyl acetylenedicarboxylate 2-4, as well as, widi i^ienylacetylene 8 
and ethyl propiolate 12 are reported. These reactions have afforded the expected 
bistriazoles (5-7, 9(10), 13) a-c respectively in high yields. The reactions of the 
bisazides la-c with ediyl {xopiolate 12 have been found to be completely regio^pecific. 
The structures of the products are supported by spectral measurements and chemical 
analysis. 

1.2.09 Diels-Alder Reactions of 3,6-Diphenyl-1, 2,4,5- 
Tetrazine and 3,6-Di(2-Pyridyl)-1,2,4,5-tetrazine witli 
some 1-Morpholinocycloalkenes. 

M. Adnan Atfah 
Chemistry Department 
Yarmouk University 

Published in:J. Heterocyclic Chem.,26. 717, U. S. A,(1989). 

The reactions of 3,6-diiAenyl-lA4>tetrazine 1 and 3,6-di(2-Pyridyl)-lA4,5-tetrazuie 2 
with the enamines 3a-d derived from Moipholine and the S-,6-, 7- and S-membered cyclic 
ketones have been ivestigated. A number of pyridazine derivatives 4-7 most of which are 
new have been reported. Moreov^, a novel procedure for the aromatization of 
pyridazines Sa-d to the c(»Tesponding pyridazine 7b-d via oxidative dimination using 
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Irbid, Jordan 

Accepted for Publication In: J. of Photochem & Photoblology, 

Part A, No.21. 

A number of ruthenimn (II)-diiinine complexes were used to photosensitise die methyl 
vic^Qgra cation radical (MVh-) production in the {Hesence of EDTA. An unusually high 
quantum yfeld (f (MV+-) =1.88) was obtained few [ Ru(bpz)2 ^]2+ (bpz =2';2- 
bipyrazine; djpq = 23-di- (2'-pyiidil) -quinoxaline) at pH - 1 1 . 

Hiis value is high^ than any previously known f(»' Ru(II) complexes. The quantum 
y idki is discus^ in tnms of the electrcNi tiansf^ quenching {xix^ess and the cage escape 
effects affecting geminate recombination (^ the redox species. Time resolved transient 
absorption spectra are used to study die fmnation of MV"*' and Ru(I) in the case of 
[Ru(bpz)2(dpq)]2+ 

1.2.06 SDS-Ruthenium (II) Interactions: Photogalvanic 
and Photophyslcal Behaviour of Ru(ll)-Diimine 
Complexes. 

Talal S. Akasheh, Nathir A. F. AL-Rawashdeh 
Chemistry Department 
Yarmouk University 

Pubb'shed in:Joumal of Phys., Chem.,No.19. 

The photogalvanic and phc^physical behaviour of a number of mixed ligand rudienium 
(II) complexes of 2^'-bipyridine (bpy)* 3,3'-bipyridazine (bpd)2-(2'Pyridyl)- quinoline 
(pyq). 4,4,'-dimethyl-2^'-bipyridine(dmbpy) and 23-di(Z'-PyridyI)-pyrazine (dpp) is 
reported both in water and in sodium lauryl su4)hate (SDS) solutions. The effect of SDS 
(Ml the photogalvanic experiment is i^iedominantly an enhancem^t and/or modification 
of the photochemical and electrochemical processes. Luminescence, lifetime 
measuremoits and photochemical behaviour are affected by SDS and are used to predict 
possible modes of miceUe-comidex intra^ctions. 

1.2.07 Ultrasonic Relaxation Studies associated witii 
tlie Interactions of Acetic Acid witli Some 
Polyvlnylpyrldines in Aqueous Solution. 

Talal S. Akasheh, 

Chemistry Department 

Yarmouk University 

Michael Stuckey, Evan Wyn-Jones 

Department of Chemistry and Applied Chemistry, 

University of Salford 
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which chance the adsorption via p-electron and through decreasing the steric ^ect 
Oth^ factcHis that have been found to affect the inhibitim efGciencics o[ these substrates 
are the size and the relative strength of the electron releasing groiqp of the alkyl 
substitu^ts on die isoxazole or isoxazoline unit 

1.2.03 Ligand-Metai Interactions and Excited State 
Properties in Ruthenium (II) - Diimlne Complexes. 

Talal S. Akasheh, , Ibrahim JIbrii, Amjad M. Shraim 
Chemistry Department 
Yarmouk University 

Accepted for Publication In J. oflnorgarvca Chim Acta, No. 20. 

2;2'bipyridine (bpy), 2,2'bipyrazine (bpz), S,6-ditnediy l-23-di;<2'pyridyl)-quinoxaline 
(dbpq), 4,4'-diniethyl-2, 2'bq)yridine (dml^y), 2, 3-di-(2'-pyridy0-pyrazine (dpp), 33'- 
bipyridazine (^)d), 2,3-di-(2'-pyridyl)-quinoxaline ((i^ and 2-(2'pyiidyl>-quinoline (pyq) 
form mixed-ligand complexes widi Ru(II). The excited state properties (emission, 
lifetimes and redox potaitials) are reported and analyzed in the firamewo^ d£ solar enogy 
conversion. Ligand s and p bonding pnq)erties are also deduced 

1.2.04 Syntiiesis and Cliracterization of New 
Ruthenium Diimine Complex. 

Talal S. Akasheh, and Ziad M. Al-Ahmad 
Chemistry Department 
Yarmouk University 

Accepted for Publication ln:J. ofDIRASATNo. 18, Jordan University. 

The synthesis of ruthenium(II) complexes with various diimine ligands is reported. The 
complexes pr^>ared are [Ru(bpy)2 dhp]2+ (where L = (^, dhp, ^ and dpq). {Rvdapy)! 
dhp]2+, [Ru(dhp)3]2+ and [Ru(dpp)32+]. (bpz is 2;Z'bipyrazine, l^y =25'bipyridine, 
dpp= 2,3-bis-(2'-pyridyl)-pyrazine, dhp =23-bis-(2'-pyridy 1) -5,6-dihydro-pyrazine, <^ 
=2,3-bis-(2'-pyridyl) -quinoxaline and dpt = 3,6-bis-(2'-pyridyl)-l,2,4,5-tetrazine). 
Characterisation of the complexes was acc(Mnplished by elemental analysis, solutim 
C(xiductivities and IR. 

1.2.05 Efficient Production of Methyl Viologen Cation 
Radical Using Ru(ll) Systems. 

Talal S. Akasheh, Nathir A. AL-Rawashdeh 
Chemistry Department 
Yarmouk University 
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1-2 Department of Chemistry 

1.2.01 Inhibiting effect of substituted 1,3,5- 
oxadiazinium salts on tlie dissolution of copper In nitric 
acid. 

M.M AL-Abdallah, M. AL-Talib &H. Tashtoush 
Chemistry Department 
Yarmouk University 

PubOshed in:lndlan Journal of Technology, Vol. 27, f^. 168-170, 1989. 

Inhibitive efficiency of 10"3 -10-2 i^ solutions of substituted bis- and mono-1,3^- 
oxadiazinum salts on Cu dissolution in 3.6 M HN03 was studied at 25°C by the 
weight loss method. P^centage inhibition, I, increases as the concentration of the salt 
increases and reaches a maximum value. This inhibitcvy effect is due to the fcMmation of 
a monolayo' film on the surface of the metal, 88% inhibition was obsoved in some of 
these salts. Bis-1, 3, S-oxadiazinium salts are found to be better inhibitors than the 
corresponding mono-1, 3, 5-oxadia2dninm salts, probably due to the fact that the first 
contains two heterocyclic units, which leads to better adsorption capability. Similarly, 
aromatic substituted mono-1, 3, S-oxadiazinium salts are better inhibitffl-s than alkyl 
substituted ones. Other factcss that have be^ found to affect the inhibition efficiency of 
these substrates are the length of the methylene bridge in bis-1, 3, 5-oxadiazinium salts 
and the size of the substituents (mi the nitrogoi atoms. 

1.2.02 Protective Effect of Some Substituted Isoxazoles 
and Isoxazolines on the Dissolution of iron in 
Hydrochloric Acid. 

M. M. AL-Abdallah, S. T. Abu-Orabi, 
Chemistry Department 
Yarmouk University 

Published in:Korrosion, Vol. 6, p.315, 1989. 

Dihibitive efHciency of solutions of s<Hne substituted isoxazole and isoxazoline organic 
compounds of Fe dissolution in dearated solutions of 4 M Ifet was studied using the 
steady-state potentiostatic current-potential method at room temperature. Inhibitive 
efficiencies were calculated from the measurements of the current densities at the 
corrosion potentials, Inhibitive efficiency increase as the conccaitration of the organic 
compound increases to a certain limit then decreases again. This is may be due to 
stimmulation effect. In c(Hicentrati(Hi range, where the organic compounds act as 
inhibitors, substituted isoxozole compounds showing bett^ inhibitive efficiencies than 
the same substituted isoxazoline compounds at the same c(Hicentration, this may be due 
to the jsesence of double bond between the two carbon atoms in the isoxazole unit 
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Published in:Antirrucrobial Agents Chemotherapy, Vol. 32, No. 8, U.S.A., 
1988. 

The effectiv^ies of nanoparticle-bound ampicillin was tested in the treatment of 
experimental Listeria monocytogenes infection in congenitally athymic nude mice. 
Nanoparticles of polyisohexylcyanoacrylate (PIHCA) 187 ± 13 nm in diam^^ yi/ett 
bound to ampicillin at an ampicillin/PIHCA ratio of 0J2:1. The {Hoportion of 
ampicillin bound was 90% ±3%. After ads(Hption onto nam^tarticles, the th^:!^>eutic 
activity of ampicillin increased dramatically ovot that in the free i^ate. Thus, 2.4 mg of 
nanoparticle -bound ampiciOin (three doses of 0.8 mg each) had a greater therq)eutic 
effect than 48 mg of free ampicillin (three doses of 16 mg each). These results might 
provide an incentive fcx* fioth^ developmmt of intracellular targeting of antibiolecs on 
biodegradable polymraic cankxs. 
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most potent molecule in tbe phenylalkylamine series was (-)- vetapaaal with a K<} value 
as exceptionally low as 4.7pM. Molecules in tbe benzothiazepine and 
dipheoybutylpipmdine series of Ca^"** Channel blockers as well as b^dil inhibited 
(-)-[^H]D888 binding in a competitive way with Kd values betwera 12 and 190nM, 
suggesting a close ccorelation, as in the mammalian system, between these receptor 
sites and those recognizing {^nylalkylamines. A tritiated (arylazido) jriioiylalkylamine 
with high affinity for the I^os(^hila head memlwanes, jAenylalldamine recq)tor (K^ 
=OJ24nM), was used in photoaffinity experiments. A i«otdn of Mr 13S000 ± 5000 was 
specifically labded abet ultraviolet irradiation. 

1.1.23 The moment generating function of Pillais 
Criterion concerning tliree hypotiieses under violation 
in the complexcase. 

Nashat Sawerls 

Department of Biological Sciences 

Yarmouk University 

Published in:lndia Journal of Information and optimization. Vol. 10, No. 3, 
1989. 

The moment generating functionof Pillai's criterion V(p)=tr=R(l+R)"\ 
R=S 1 '^^ S2" ^ S 1 ^^ is derived mdet violation in the complex case in connections 
with (a) test of £i=X2 of two complex normal populations Ne(|it, Li) 1=1.2 and(b) 
MANOVA. Tbe derivation is -based on the complex joint pdf of ri, 12, .-., r a which is 
obtained by Pillai and Hsu (1S>79) und^ violation, whoe SI and S2 are independendy 
distributed accwding to complex nonc^tral Wishart Wc (P, ni, Zi.£2) and central Wc 
<p, n2 Jl2> 0). We considered also, the special cases (Q =0) and (XI = £2), the fcums 
obtained are the comply analogue of those obtained by Khatri (1967) and Pillai (1968) 
in the real cases. The results were furtb^ extended to include the test (c) canonical 
correlation, this is carried out und^ the assumption that Q. is totally random. The 
findings may facilitate the daivation of lower order noncentral moments of the criteria. 

1.1.24 Effectiveness of Nanoparticie-Bound Ampicillln 
in the Treatment of Listeria Monocytogenes Infection in 
Athymic Nude Mice. 

Mohammed Youssef, Ellas Fatta, Marle-Jose Alonse,Llliane 

Roblot-Treupel.Jacques Sauzleres,, Cyrille Tancrede, Anne 

Omnes, Antolne Andremont 

Department of Biological Sciences, Yarmouk University 

Institut Gustave-Roussy, Vlllejulf, Unlverslte de Paris XI, FRANCE 
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Janti Qar,Jean-Plerre Galizzi, Michel Fosset, Catherine Van 

Renterghem, and Michel Lazdunskl. 

Centre de Blochlmie du CNRS,Parc Valrose,06034 Nice Cedex, 

FRANCE, 

Department of Biological Sciences, Yarmouk University 

Published in:Joumal of Biological Ciienvstry, Vol. 262, No. 15, 1987. U. S. A. 

Voltage-dq)endent Ca^"*" channels of the aortic cell line A7r5 w»e studied using *5ca2+ 
flux experiment Ca^"^ channels which have been studied belong to the L-type and are 
very sensitive to inhibitors and acti-vatm^ in the 1,4-dihydiopyridine series as well as to 
(-) desmethoxyvoa^iamil and d-cis-dUtiazem. 

L-type Ca^"** channels in these smooth muscle cells are not affected by cyclic S-tsomo- 
AMP and dibutyryl cyclic AMP. However, the activity of these chaimels is strongly 
depressed after treatment with di»;ylglycerls (1-oleyl 2-acetylglycerol and 1,2- 
dioctanoylglyc^nol). Phorbol esters, which like diacylglycerols are well-known activators 
of protein kinase C (th Ca2dtand phospholipid-depotdent enzyme), inhibit 70% of Ca2+ 
channel activity (Ko.5 = 25 nM for phorbol 12-myristate 13-acetate and Ko^ = 200 nM 
for phorbol 12, 13-dibutyrate). 

Phorbol esters that are inactive on kinase C are without effect on Ca^* channel activity, 
[Ai;g^] Vasopressin and bombesin, two peptides that are well known for their action on 
polyphosphoinositide metabolism, inhibit Ca^"^ channel activity to the same extent as 
active phorbol esters (65 -70%). Oxytocin has the same type of effect presumably by 
acting at the Vl-recq)tor. Both effects of [Arg^Jvasopressin and oxytocin are suppressed 
by [l-(6mercapto-B, 6-diethylpr(q)ionic acid) 4-valin]arginine vas(q)ressin, a specific 
vasopressin antagonist at the Vl-recqptor. 

1,1,22 Identification and Affinity Labeling of Very Higti 
Affinity Binding Sites for the Phenyialklamine Series of 
Ca+ Channel Blockers in the Drosphlla Nervous 
System. 

JantI Qar,Jean-Plerre GallzzI, Michel Fosset,Catherlne Van 

Renterghem, and Michel Lazdunskl. 

Centre de Blochlmie du CNRS.Parc Valrose,06034 Nice Cedex, 

FRANCE, 

Department of Biological Sciences, Yarmouk University 

Published in:Joumal of Biochemistry, Vol. 26, U.S.A. , 1987. 
The interaction of putative Ca+^ channels of Drosophila head membranes with 
molecules of the phenylalkylamine series was studied from binding experiments using 
(-) -[3h]D888 and (±)-[3h] verapamil. These ligands recognize a single class (Kd = 0.1- 
0.4nM; Bmax=1600-I800 fmol/mg of protein) of very high affinity binding sites. The 
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4SCa^'^ influx in cardiac cells in culttue and this stimulation is abolished by Csr'*' - 
channel blockers; (iii) it prevents binding of (+) - [^HJPN 200 - 110 to the Ca2+ . 
channel protean of idceletal muscle T-tubole memtwanes. All diese results taken togedier 
suggest that Gcniopora toxin is a Ca^"** -channel activatu'. 

1.1.20 Receptors for diphenylbutylpiperidine 
neuroleptics in brain, cardiac, and smooth muscle 
membranes. Reiationslilp with receptors for 1, 4- 
dihydropyridlnes and phenyiailcamines and with Ca^-*- 
channel biockade. 

Janti Qar.Jean-Plerre Gallzzi, Michel Fosset, and Michel 

Lazdunskl. 

Centre de Biochlmie du CNRS,Pare Valrose,06034 Nice Cedex, 

FRANCE, 

Department of Biological Sciences, Yarmouk University 

PubSshed in: European Journal of Pharmacxlogy, Vol. 141, 1987. 

Neuroleptic molecules of the diphenylbutylpiperidine series (DPBP), such as 
flnspirilene, penfluridol, pimozi(te and clopimozide, antagonize binding of (-)PH] 
desmedioxyverapamil ((-)[^H]i:»88) and (+) [^HjPN :^X)-110 to rabbit brain, heart and 
smooth miKcle membiiuies. The diphenylbutyj^iporidine Unding site in all these tissues 
is distinct but is allost»ically related to the 1,4-dihydropyridine binding site and to the 
pbenylalkylamine binding site. High and low affinity binding sites for (-)D888 were 
ind^tified. (-) [^HJDSSS binding at both types of sites was inhibited following the 
saturation of a single type of dii^enylbutylpip^dine binding site. Half-maximal 
inhibition (Kq.S) of iMain, heart and smooth muscle memlxanes binding by different 
diphenylbutylpiperidines was in die range of 10-lOOnM. These Kq.S values were one to 
two orders of magnitude higher than those found fm the high affinity 
diphenylbutylpiperidine receptor in skeletal muscle monlnanes. The Ko,5 values found 
in iHuding expoiments in smooth muscle wese similar to the (ICfo) values for half- 
maximal inhibition by diphenylbutylpiperidine of voltage-dependent ^^Ca^'*' influx 
Through the slow Ca^'*' channd. 

1.1.21 Regulation of Calcium Channels in Aortic 
Muscle Cells by Protein Kinase C Activators 
(Diacylglycerol and Phorboi Esters) and by peptides 
(Vasopressin and Bombesin) That Stimulate 
Phospholnositide Breakdown. 
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Illinois 60064 

D. Pauron 

Station de Nematologle et de Genetlque Moldculaira lea 

Invertebrasl. N. R. A. , B.P. 78 , 06602 Antlbes.FRANCE 

Published in: J. Annals New York Academy of Sciences, Vol. 560, U.S.A.. 
1989. 

Reveiw Article. 

1.1.18 Identification and Properties of Very High 
Affinity Brain Membrane-binding Sites for a Neurotoxic 
Piiospholipase from tlie Taipan Venom. 

J. Qar 

Marine Science Station of Aqaba, Aqaba, Jordan 

Gerard Lambeau, Jacques Barhanin, Hugues Schweltz, and 

Michel Lazdunskl. 

Centre de Blochlmie 

Centre National de la Recherche Sclentlflque 

Pare Valrose 

06034 Nice Cedex, FRANCE 

Published iniJournal of Biological Chenustery, Vol. 264. Ato. 19, U.SA. 1989. 

Four new monochain phospholipases were purified from the Oxyuranus scutellatus 
(taipan) venom. Three fo them were highly toxic when injected into mice Ixain. One of 
these neurotoxic pho^holipases, 052 .was iodinated and used in Winding experiments to 
demonstrate the presence of two families of specific binding sites in rat brain synaptic 
membranes. 

1.1.19 A polypeptide toxin from tlie coral Goniopora. 
Purification and action on Ca2+ Channels. 

JantI Qar, Hugues Schweltz, Annie Schmid and Michel Lazdunskl 

Centre de Blochlmie 

Centre National de la Recherche Sclentlflque 

Pdrc V0lroso 

06034 Nice Cedex, FRANCE 

Published in: FEBS LETTERS, Vol. 202, No. 2, 1986. 

A polypeptide toxion has been isolated fmrn Goniopora ccHal with an Mof 19000. 
Goniopora toxin has the following properties: (i) it induces contraction of guinea pig 
ileum and this contraction is prevented by Ca^*^ - channel blockers; (ii) it stimulates 
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Benzolactams (HOE 166 and analogs) fonn a new class of mdecules acting on the 1,4- 
dihydiopyridine-sensitive L-type Ca^*^ channels. The main binding fffoperties of HOE 
166 and analogs to rabbit skeletal muscle memlnanes are as follows. 

(i) The compounds have a specific binding site to which they associate with a high 
afGnity (0.25. rnn for HOE 166).(ii) Unlabeled Hoe 166 and analogs completely inhibit 
1,4-dihydn^yTidine binding [(+)-[3h]PN 200-110] in a competitive way.(iii) Affinity 
values measured for HOE 166 inhibition of (+)-[3h]H0E 166 binding (Ko.S=0.25nm) 
and Kl=:0.S5nm) and of [^H] HOE 166 binding(Ko.5=O.Snm) are in good agreement 
They also fit with results frcHn direct bindmg experiments with tritiated HOE 166 
(K(i=0.27 nm) and from kinetic experiments (Kd = 0.39 nm).(iv) HOE 166 completely 
inhibits the specific binding of other classes of Ca^'*' channel antagonists such as 
phenylalkylamines [(-)t^Hr| demethoxyvoiipamil], benzothiazq)ines (d-cis-L^H] 
diltiazem), diphenylbutylpiperidines ([^H] flu^iril^ie), and [^Hl befvidil. In all these 
cases the binding inhibition is of a noncompetitve nature. 

(v)The maximum binding capacity for [^HIHOE 166 binding to transverse tubule 
membranes, 65 pmol/mg of protein, is the same as that found for oth» classes of Ca2+ 
channel antagonists.'^^Ca^'*' uptake experiments performed with the rat aortic cell line 
A7r5 and the insulin-secreting cell line RINm5F demonstrate that HOE 166 and analogs 
fiilly inhibit the 1,4-dihydropyridine-sensitive ^^Cb?-'^ influx elicited by depolarizaUoru 
There is a good corrdation between inhibitory potencies of compounds in Uie HOE 166 
smes measured on (+)-[3h]PN 200-110 binding to A7r5 memtsanes and on the activity 
of Ca-^"*" channels followed By ^^Ca-^"*" fluxes with the same cells. Structure-fimction 
relation-Ships of HOE 166 and analogs for Ca-^"*" chaimel blockade in A7r5 and 
RINm5F cells were also in good correlation. Finally, voltage-clamp experiments 
confirmed that voltage-dependant L-type Ca^"*" channels are completely blocked by 
lOOnm HOE 166 even at a memt»ane potential held at-80 mv. 

1,1,17 Biochemistry, Moiecuiar Pliarmacology, and 
Functional Control of Ca2+ Channels. 

J. Qar 

Marine Science Station of Aqaba, Aqaba, Jordan 

J.Barhanin, M.Borsotto, T.Coppola, M.Fosset, C.Mourre, 

D.Pauron, G. Romey, A.SchmId, S. Vandaele, C. Van 

Renterghem, and M. Lazdunskl. 

Centre de Blochlmie du Centre National de la Recherche 

Sclentlflque Pare Valrose 06034 

Nice Cedex, FRANCE 

M.M. Hosey 

Department of Biological Chemistry & Structure University of 

Health Sciences 

The Chicago Medical School North Chicago 
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diazouiacQ (DU). The Ksaits explain the pres^Ke of luadl (U) in addition to BU with 
diffi^jent ratios in the DNA of the focementicwed strains in a previoos wask. 

The importance of the detNTominaticm step in stq> in the tepait mechanism and 
mutagenesis is discussed. 

1.1.15 Mutagenicity of Lead (II) Bromide. 

Ahmed O. Maslat 

Department of Biological Sciences, Yarmouk University 
H.J. Haas 

Physiol. Chem. Inst., 
West Germany 

Published in: J. Trace Elem. Health & Des., Vol. 3, No. 4,BerKn/ New York, 
1989. 

The mutagenicity of lead (II) bromide (a combustion product of the gasoline additives 
lead (IV) tetraethyl and 1^- dibromoethane) was investigated using different strains of 
bactma. Taking piodigiosin (the red pigment) production as a maili^, lead (11) bromide 
was found to be mutagenic in S. marcescens leading to the jqppearance of white mutant- 
colonies that are unable to produce such a pigment 

This compund was also found to be mutagenic in E. coli KMBL 18S1 resulting in the 
aiq)earance of rifampicin-resistant mutants in addition to met+ and his+ revertants. 

Some of S. marcescens mutants were found to be revo'sible, able to resynthesize 
prodigiosin. Differences in the sensitivity to antibiotics as well as in the biochemical 
ptopeities woe detected between the mutants and their conce^Knding wild types. 

Lead (II) bromide gave positive results in the Ames test perfonned with strain TA 1S3S. 

1.1.16 A Novel High Affinity Class of Ca2+ Channel 
Blockers. 

JantI Qar 

Department of Biological Sciences, Yarmouk University 

Jacques Barhanin, Georges Romey, Palner Henning, Ulrlch 

Lerch, Raymond Oekonompulos, Hansjorg Urbach, Michel 

LazdunskI 

Centre de Blochlmie du Centre National de la recherche 

Sclentlflque 

Pare Valrose, 06034 Nice Cedex, FRANCE 

Published ln:Molecular Pharmaoilogy, Vol.33, U.S.A, 1988. 
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berradcHis wne jMiinarily of the chiomatid type and included toeaks and firagments. 
Chiomosomal exchanges weae less firequent and included triradials and quadriradials. 
These results coofiim that selenium is clastogoiic fw cultured human lymphocyts. 

1.1.13 Mechanism of Lead(ll) Bromide Mutagensis. 

Ahmed O. Maslat 

Department of Biological Sciences, Yarmouk University 
H. J. Haas 

Unlversltat des Saarlandes-Medezinlsche Fakultat, 
West Germany 

Accepted for Publication IN: Toxicol. Envirom-Chem. 

Lead (U) tvomide (a combustimi product of the gasoline additives, lead (TV) tetraethyl 
and l^-dilH<Mnoethane) was found to be mutagenic in bacterial system in a i»evious 
woik. The mechanism of such mutagenicity was investigated using S. marcescens, E. 
coll KMBL1851 and B. subtilis BR21. Aft^ treatment of these strauis with lead (II) 
brcMnide, the DNA isolated was found to omtain S-bromouiacil (5-BU) and uracil (U). It 
is believed that S-BU is a result of the uracil bromination by lead (II) bromide. 
Inc(Hporation of S-BU into the DNA of living cells is known to cause mutations. 

The presence of U in the DNA has been attributed to the debromination of 5- BU during 
repair. The mechanism of 5-BU mutagenesis and the repair mechanism as well as the 
impcHtance of this -work applied to problems of mutations are discussed. 

1.1.14 On the Repair Mechanism After incorporation Of 
Bromouracii Into The DNA. 

Ahmed O. iUlaslat , H. J. Haas 

Department of Biological Sciences, Yarmouk University 
H. J. Haas 
Physiol. Chem. inst.,Homburg, West Germany 

PubHstted inuf. Biol., Sd., Res., No. 2, Vol. 20, Date 1989. 

Dihydropyrimidine dehydrogenase activity, using S-lMomouracil (BU) as a substrate, was 
detected in extracticxi prq)ared from S. marcescens, E. coU K12 and B. subdUs BR21. 

This enzyme was partially puriHed from these strains to 2.6, 2.7 and 2.87 folds, 
respectively. The conesponding activity units/g wet weight of bacteria viert 45,90 and 
69.6 for the same strains. BU was Found to be matabolized by this enzyme to 5,6- 
dihydrouacil that was detected by TLC. The last process was Found to be inhibited by S- 
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from the three sources ^wed similar Hill coefficient value which is close to 1 while 
great variations in the composite dissociation constants were observed 

1.1.11 Determination of Piasma Progesterone in 
Awassi ewes using Radioimmunoassay. 

A.A. Hunaiti, M. M. Muwalla 

Department of Biological Sciences, Yarmoult University 
M. Abuirjeie and F. Tawfeeq 

Department of Biological Sciences, Jordan University of Science 
& Technology, 

Published In: Arab Gulf J. Sdent. Res., Agric. Biol. Sd. B7(1). pp. 37-42(1989) 

The level of Progesto'one on s^ra samples collected from ixegnant and noniK^gnant 
Awassi ewes was determined (16-20) days after breeding using radioimmunoassay. 
Progesterone concentration was higher (1.89 ng/ml) in pregnant ewes than that of non 
pregnant ewes (0.34 ngAnl). Pregnancy diagnosis results, based on the levels of 
progesterone in peripheral serum were, confirmed by lambing when 1 ng/ml (v motQ 
ptogestoone on die specified period was used as and indicative of pregnancy. The ovoall 
accuracy of this diagnosis was more than 90%. The concentration of progest^xme in the 
60 months old ewes was higher (2.6S ng/ml) than that of 24 months old ewes (1.66 
ng/ml), while tha% was no significant dil^@rence in the s^vm progestnone between the 
different weight groups ewes. The quantitative analysis of soum iHOgesterone in (16-20) 
days after breeding of Awassi ewes might be used for eaily pregnancy detection. 

1.1.12 The induction of cfiromosome aberrations in 
human purified peripherai biood iymphocytes following 
In vitro exposure to selenium. 

Ahmad M. Khalll 

Department of Biological Sciences 

Yarmouk University 

Published in:Journal of Mutation Research, pp. 503-506. B.V., Vol. 
224,Amesterdam, 1989. 

Human lymphocyte cultures v/ere treated with increasing concentrations (8.0 x lO'^m to 
8.0 X 10~^m) of sodium selenite and selenomethionine 24 h after stimulation with 
phytohemagglutinin and v/etQ scored fw chromosomal aberrations at 4^. 
The yield of abnormal metaphases was dep^dent on the dose and the fona of selenium 
used. At 8.0 xlO'^M the proportion of aberrant cells reached 53.5% and 43.0% for 
selenite and selenomethionine, respectively. The selenium-induced chromosomal a 
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diemical natme and amcwnt of the combustion effluents produced by these burners; 
ihe^fotc the present study was designed to screen fas benzo[a] pyi^ie in the indoor- 
accumulated combustion dSluCTL 

1.1.09 Hemolytic Toxin of the Liclien Parmelia pulla. 

Abdelrahim A. Hunaiti, Ahmad A. El - Oquah, Khalll Abu-Gharibeh 
Department of Biological Sciences 
Yarmouk University 

PubBshed in: J. Biol. Sd. Res Vol. 19, (Supp 1) 1988. 

Aqueous extracts prepared from lichen I^irmdia pulla amtain hemolytic activity. The 
h^nolytic substance i^pears to be acid-Labile and completely retained by dialysis. 
Ammonium Sulfate Precipitates essentially all the bioactivity and upon gel filtration 
through Sq>tiadex G-2S it emerges on the void volume of the column. The hemolytic 
toxin retained about S0% of its initial activity after heatmg to 90C fw 10 mins. The 
action of the hemolytic toxin on erythorcytes obtained frcMn various animal species 
shows a range of sensitivies which is in decreasing wder; Gemmys guttata, Rana 
tempCMaria, L^us c^)ensis, Ovis aries, Bos taurus and Homo sapiens. 

1.1.10 Fluorescence Properties of Bilirubin Binding to 
the Major Camel Glutathione S-Transferase Isoenzyme 
Obtained from Liver, Lung and Kidney. 

Abdelralilm A. Hunaltl, Imad K. Abuidialaf 
Laboratory of Biochemistry and IMolecular Biology, 
Department of Biological Sciences 
Khader A. AL-IHAssan, 
Department of Chemistry 
Yarmouk University 

Pubiist)ed iniEisevier Science Publishers, 1988. 

Camel tissues contained a major homodimeric form of glutathione S-transferase, with 
plaround 8.7 and subunit molecular mass of 26,000 daltons. Using the quenching of 
intrinsic tryptophan fluorescence, the binding properties of bilirubin to this major 
isoenzyme obtained frcan camel livw, lung and kidney were compared. The enzyme 
from these tissues showed distinct emission peaks centoed at 325 nm for hva 335nm 
for lung and 341 for kidney. Alarge St<*e's shifts of 4400 cm'l^SOO cm"^ and 5800 
cm'l were observed fw livo', lung and kidney isoenzymes rei^)ectively when aqueous of 
these isoenzymes were excited at 285nm. The binding properties of bilirubin to camel 
glutathione S-transferase was analyzed by Halfman-Ni^da and Mil plots. The enzyme 
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Published in:Comp. Biochem. Physiol. Vol. 93b, No. 2, pp. 333-338. Great 
Britain ,1989. 

1 . Camel brain glutathione S-transfoase was purified by glutathicnie-linked agarose 
affinity ccdunui and the dififes^mt isozymes wore separated by cbromatofocusing. 

2. The basic isozymes which comprise 45% of the total activity were 
immunologically indistinguishable from the near-neutral isozymes which 
constitute SS% of the activity. 

3. Some differences w^je detectable among the basic and near-neutral isozymes in 
rdation to substrate q)ecifilcities and subunit composition. 

4. Biochemical and immunological quantiHcation of glutathione S-transferase 
revealed the presence of the ^izyme in all camel twain regions tested and 
subcellular fractions. 

5. The pons had the highest concentration of the enzyme and the cortex had the 
lowest, while more tii^ 88% of the enzyme was {xresent in the cytosol. 

1,1,08 Occurrence of Benzo(a)pyrene in Combustion 
Effluents of Kerosene and Diesei Burners. 

A.A. Hunaiti 

Department of Biological Sciences 

S.H. Gharaibeh 

Dep. of Earth and Environment Sciences, Yarmouk University 

M.A.AbuIrJele 

Dep. Medical Chem., Faculty of Pharmacy, Jordan University of 

Science and Technology 

Published in: Bull. Environ. Toxicol. 41:pp. 449-453, New Yori<, 1988. 

Due to limited Jordanian resources, Kerosene and diesei burners have been widely used 
for heating homes and water, wanning bread,grilling meat and cooking food. Jc»°dan 
annually imports an average of 204 tons of burners which corresponds to apiHOximately 
20,400 burners. Some of these burners are manufactured locally while others are 
imported from Jiq}an, South Kcxea, Syria, Iraq, and other countries. 

Considerable amounts of combustion products are i»oduced such as gasses, aeros<ds and 
polycylic aromatic hydrocarbons (PAH), especially benzo [a] pyrene (Bp), the well 
known carcinogen for man and animal (Sdilqikoeter 1970). Since most Jordanians use 
burners more than five months per year, a ctxisiderable amount of combustion effluents 
accumulate indoors. Some of these materials can enta* the human body via various 
routes, and are potential health hazards. Little infcsmation is available about the 
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chemicals which might contain azide compounds; thus the intoaction of these 
compounds with the camel glutathione S-tiansferase is an important step in the 
undostanding of their biottansfcvmation. 

1.1.06 A Novel Hemolysin From the Lichen Parmella 
pUlla. 

A.A.Hunaiti., A.A.El-OqIah., and K.S.Abu-Gharibeh 
Department of Biological Sciences 
Yarmouk University 

PublishedinA cadence Press Australia. Vol. 17, No. 6, 1986. 

A hitherto unknown hemolysin from the lichen Pannelia pulla was discovered and a 
method was developed fw its purificatifm to ^)paiient homogeneity. Saline phosphate 
buffi^ pH7.2 extracted the bulk of the hemolysin from the lichen thalli. from this 
extract the hemolysin was purified by ammonium sulfate precipitation and gel filtration 
with Sepharose 6-B column. The overall recov»y was about 75% and the purified 
hemolysin appeared to be electrophoretically homogenous and had a native molecular 
weight of 32,600. The purified hemolysin h^ a pH optimum around 5.5, stable at room 
tempc9:ature and gradually loses its activity iqx>n freezing and thawing. Polyacrylamide 
gel electiophoresis of the purified hemolysin in the iH-esence of sodium dodecyl sulfate 
revealed the presence of two types of subunits widi ^parent molecular weight of 18,000 
and 14,000 respectively, indicating a dimaic (a b ) type of structure. Immunoblotting 
analysis demonstrated the.presence of this hemolysin in crude extract prq)ared from P 
tinictina but not in crude extract (torn P tiliacea and P acetabulum.. The Purified 
hemolysin lyses rabbit oythrocytes and the rate of hemolysis was linear dependence on 
I^otein concentratioa&ythrocytes obtained from various q}ecies including human were 
also lysed by the purified hemdysin in a concentration despeadsat manner. 

Agents c^>able of causing physical dissolution of mammalian »ythnx;ytes in vitro and 
commonly known as hemolysins have been observed in a variety of living organisms 
including animals, plants and microorganism (1-6). Several lichen species have been 
shown to contain hemolytic activity. Barrett and Howe (7) demonstrated the presence of 
dialyzable hemolytic substances which w^ active at low dilution in few lichen species. 
Similary Ingram (8,9) reported the presence of hemolytic activity in woodland and 
maritime lichens which was sensitive to temperature over 21 c<» and was the highest in 
foliose species and the lowest in fruiticose fomis. 

1.1.07 Camel Brain Glutathione S-Transferase 
Purification, Properties, Regional and Subcellular 
Distribution. 

A.A. Hunaltl and Q. Asa'd 
Department of Bloioglcal Sciences 
Yarmouk University 
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and the ampicillin/PIHCA ratio was 0.2/1. The propcMtion of ampicillin bound was 90± 
3%. All control mice and all those treated with nonloaded nanoparticlcs died within 10 
days of infection. By contrast, all mice treated with a signal injection of 0.8 mg of 
nanoparticle-bound ampicillin survived. With free ampicillin, a similar curative effect 
required three doses of 32 mg each. Lx)wer doses delayed but did not reduce mortality. 
The sharp increase in the therapeutic index of ampicillin aft^ linkage to PIHCA 
nanoparticles was explained by studies of the distribution of ampicillin, which showed 
that when bound to nanoparticles, the ampicillin was concentrated mainly in the liver 
and spleen, the primary foci of infection in the experimental model that we used. These 
Hndings warrant further development of intracellular targeting of antibiotics on 
biodegradable polymeric carries such as PIHCA. 

1,1,05 Interaction of Organic Azides with Purified 
Camel Glutathione S-Transferase. 

Abdelrahlm A. Hunaiti, Mohammad A. Sahran, and Wajih M. Owais 
Department of Biological Sciences 
Sultan T. Abu-Orabi 
Department of Chemistry 
Yarmouk University 

Published In: BIOCHEMICAL MEDICINE AND METABOLIC BIOLOGY 39, 140- 
147 (1988) 

Glutathione S-transferases (EC 2.5.1.18) are a group of multifunctional enzymes, 
widely distributed in both animal and plant kingdom (1). These enzymes catalyze the 
conjugtion of the tripeptide GSH3 with a wide variety of electrophilic compounds (23), 
including organophosphate and organochlorine types of insecticides (3), xenobiotics, 
toxicants, mutagens, and carcinogens (3), thus providing a mechanism for their transport 
and excretion with the urine (3). The glutathione S-transferases are present in relatively 
high concentrations in livers of many mammals (2,4-7) besides being present in the 
brain (8.9), lung (10,11), kidney (12,13), placenta (14,16), and other tissues. Camel 
liver, like other mammalian liver, dcmcmstrates a multiple form of these ^izymes (7), 
which can be distinguished from one another by differences in subunit ccHnposition and 
electrophoretic mobilities. 

Azide compounds are extensively used by numerous groups of woike^ in various fields 
and their mutagenicity has been tested (17-20). Our previous studies showed that sodium 
azide can be converted to mutagenic organic metabolite in bacteria, meurospora, 
arabidopsis, barley, and drosophila (18-22). The hazard exists that other azides 
containing compounds such as those used in the present study may be metabolized and 
converted to toxic or a mutagenic compounds. 

Alternatively, the organic azide compounds may be detoxlHed by one of the detoxifying 
systems present m the animal tissue, such as the glutathicme S-transferase, and excreted 
in the urine. Camels, due to their feeding habits, are exposed to various agricultural 
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to be not a suitable host for testing the pathogenicity of gr^wvine isolates in Jordan. 
Peach isolates fonned the largest gall on tomato, tobacco and klanchoe. 

1.1.03 In Vitro Susceptibility Testing To Ten 
Antimicrobial Agents of Pseudomonas aeruginosa 
Strains Isolated From hospital. 

lUlahmud J.I. Abussaud and Kamll M. Odwan 
Department of Biological Sciences 
Yarmouk University 

Published in:J. Biol. Sci. Res. Vol. 20 (3), 1989. 

A total of 134 Pseudomonas aeruginosa strains were isolated from 205 and 440 clinical 
and environmental specimes, respectively, which wexe collected from surgical and new 
bom infant units at princess Basma Hospital in Irbid - Jordan. Hie in vitro 
susceptibility testing to ten antimicrobial agents of these strains was examind. 
ceftazidime. Amikacin and Polymyxin B were found to be the most active agents against 
the clinical strains followed by Gentamicin and Netilmicin. Ceftazidime was also found 
to be the most effective one against strains isolated from hospital environments and 
instruments in surgical and new -bom infant units. Variable susceptibilities were 
observed for the other antibiotics. The least effective drugs were Ampicillin, 
Streptomycin and Carbencillin. Clinical strains from the new-bom infant unints showed 
the highest resistance to Ampicillin, followed by Streptomycin, Oflaxicin and 
.Tobramycin, while those from the surgical units showed the highest resistance to 
Ampicillin, followed by Streptomycin, Carbencillin and Tobramycin, Seventy three 
percent of the strains showed multiple resistance for two or more antibiotics. This 
indicates frequrat tiansf^ of R-plasmid between these strains. 

1.1.04 Treatment of Experimental Salmonellosis in 
Mice with Ampicillin-Bound Nanoparticles. 

Eilas Fattal, lUlohammad Youssef, Patrick Couvreur, And Antolne 

Andremont. 

Dep.,CNRC, Unlversite de Pariz XI, Institut Gurstave Roussy, 

Department of Biological Sciences 

Yarmouk University 

Published in: Antimicrobial Agent and Chemotherapy, Vol 33, No 9, USA 
1989. 

We tested the effectiveness of ampicillin bound to nanoparticles of 
polyisohexylcyanoacrylate (PIHCA) in treating C57BL/6 mice expaimentally infected 
with Salmonella typhimurium 05. The diaraetw of the nanoparticles was 187±13 nm, 
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1-1 Department of Biological Sciences 

1.1.01 Histochemical and ultrastructral features of the 
Biceps Brachii of the African chamaeleo — (chamaeleo 
senegalensis). 

Younis Abu-Ghalyun 

Department of Biological Sciences 

Yarmoulc University 

Published in: Acta Zoological 71(3). 

Characteristics of r^tilian muscle fib^^ were investigated in the biceps brachii of the 
Afirican chamaeleon, Chamaeleo senegalensis. Fibers wore classified as slow and fiasL 
These types of Hber were distinguished on the basis of histochemical staining for 
myofibrillar ATPase (mATPase). Fast fibers stained daik for mATPase while slow 
fibo^ stained light 

The patt^DS of innervation of slow and fast fibers •wa& investigated by staining nerve 
endings for acetylcholinesterase activity. Slow fibers have a pattern of multiple 
innervation, whereas fast fibers are associated with individual endplates. The 
organization of the myofibrils and the sarcoplasmic reticulum in slow muscle fibers 
from the chamaeleon biceps brachii was compared with diat in fast fibers. Slow fibers 
lacked an M-line and the Z-lines were uneven. They had fibrils that were not clearly 
separated from each other and the sarcoplasmic reticulum was poorly developed. These 
features are in sharp contrast to those of fast fibers which had straight 2S-lines, clear M- 
lines and well-developed sarcoplasmic reticulum. 

1.1.02 Characteristics of Jordanian isolates of the 
Genus Agrobacterium. 

IM.J.I. Abussaud and F.A. AlmomanI 
Department of Biological Sciences 
Yarmouk University 

Publistied in: Arab Guif J. Sclent. Res. Agric. Biol. Sd. B6 (1) pp. 91-102 
(1988). 

Jordanian isolates of Agrobacterium were separated into three biotypes on the basis of 
physiological and biochemical charactmstics. Of 203 Agrobacterium isolates S2 proved 
to be pathogenic. 29 were isolated from grapevines. 12 from soil and 6.3.2 from ^ples 
peach and pear, respectively. None of the grapevine isolates was included in biotyx)e 2. 
With 22 isolates biotype 1 was more common than the others. Tomato seedlings seem 
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Finally, a word of gratitude and appreciation is in order to all the personnel of the 
Deanship of Academic Research and Graduate Studies fw what they have generously and 
tirelessly offered. 



Prof. Yousof Bakkar 

Dean of Academic Research 

and Graduate Studies 
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INTRODUCTION 

Four years ago the Dcanship of Academic Research and Graduate Studies at 
Yarmouk University embarked on a scientific plan aiming at presenting to scholars and 
researchers, both at home and abroad, the endeavors of Yarmouk University faculty 
members in the field of academic research. So far the Deanship has issued two volumes 
of the research abstracts sent by their respective authors to the Deanship. The first 
volume was issued in April 1986, marking the tenth annivo^ary of the University and 
covering the years 1984 and 1985. The second volume came out in April 1988 and 
included the works of 1986 and 1987. The present volume covers the works of our 
colleagues who have kindly provided us with abstracts of their products in 1988 and 
1989. and while we appeal to our colleagues to spare no means to publish their works 
we would like to point out that the main idea behind this introductory bibliography is 
to show the intellectual aspect of our developing University, which they so clearly and 
candidly represent and reflect 

This volume includes abstracts of 389 books, papers and articles in Arabic and 
English distributed as follows among the University faculties, institutes and centers: 

Faculty Arabic English Total 

84 
57 
36 
196 
16 

I would like to thank Prof. Abdul-Rahman Attiyat and DrJbrahim Khassawneh, 
the former Deans who preceded me in office, fa* their dedicated woik on this volume. 

In this context I must pay tribute to Prof. Ali Mahafzah, the President of the 
University, who spares no effort in adopting, sponsoring and expanding projects of 
academic research, which is one of his major objectives as he strives incessantly to 
develop Yarmouk University in all aspects. We wish him every success in his efforts. 
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PREFACE 



It is my pleasure to present to researchers and students the Third Volume of the 
Abstracts of Research done by Yarmouk University faculty members. This volume 
includes the abstracts of research published either in books or in refereed academic 
journals in 1988 and 1989. The aim of publishing such abstracts is to acquaint 
researchers and students with the contents of this research and to facilitate reference 
thereto and benefit therefrom. Another aim is to familiarize common readers with the 
academic and intellectual production of Yarmouk University during the two aforesaid 
years. This volume complements Vols I and II, which covered the poiod firom 1976, the 
year when the University was established, to 1987. 

I earnestly hope that the research carried out by Yarmouk faculty members will 
tackle scientific, cultural, social, and economic issues and problems faced by our small 
country, the Hashemite Kingdom of Jordan, and by the Arab world at large, and that the 
work done may contribute to the progress of our people and the revival of our nation. 

I lake this opportunity to express my appreciation to the University faculty members 
who have contributed to the contents of this volume and to pay tribute to the efforts of 
the Dcanshlp of Academic Research and Graduate Studies for supporting and sponsoring 
academic research and making it accessible to scholars and readers. 



Prof. All Mahafzah 
President 
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Views expressed in this book are those of the authors and do not 

necessarily repesent the opinions of the editor or the policy of Yarmouk 

University. 
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